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CLEPO 42-5 


For Cleaning Nickel Prior to Chrome Plating 

















Straight line return conveyor 
for Chrome Plating 
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Hand operated Chrome tank installation 
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Rotary ‘Automatic far Chrome Plating 


CLEPO 42-S 


for cleaning Nickel prior to 
Chrome Plating gives fast 
positive removal of buffing 
compounds and activates 
nickel surface so that sub- 
sequent Chrome plating has 
increased throwing power 
and the Chromium deposit 
is Free from stains. 


Special cycles using Clepo 
42-S have been developed 
for either hand operation or 
for automatic conveyors. 


Send for Clepo Technical 
Data Sheet for full operating 
instructions. A request on 
your company letterhead will 
bring this important informa- 
tion to you immediately. 


Chomeal’ Company Inc ° 


538 FOREST STREET. KEARNY, N. J. 


















Look to 
Oakite WHEN FINE PLATING 


CALLS FOR 
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PRECISE SURFACE-PREPARATION 


Why risk rejects, slowdowns, metal loss by trying to 
obtain good electroplates on inadequately cleaned work? 
It’s the long way around—and costly—particularly when 
specialized Oakite pre-plating cleaners are available to 
serve you! 


Time-tested Oakite materials provide the precise degree of 
chemical cleanliness required for specific plated finishes. 
They remove oil, grease, dirt, fabricating compounds 
quickly, thoroughly. Emulsify rapidly and rinse freely. 
Assure tenacious, uniform adhesion of a great variety of 
finishes. Give trouble-free, low-cost service. Perform 
dependably in conveyorized operations. 


How to Speed and Save! 


Whatever the metal, the electroplate, the production 
process . . . continue the good habit of consulting your 
Oakite Technical Service Representative on your pre- 
plating problems. His services are free for the asking, 
without obligation. Or write on letterhead to us for full 
free data on particular procedures. 


OAKITE PRODUCTS, INC., 40 Thames St., NEW YORK 6, N. Y. 
Techaical Service Representatives Located in All Principal Cities of the United States ond Concde 


OAKITE 5“ CLEANING 
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A trademark can mean a whole lot! 
For example—when you see the 
STEVENS ELEPHANT and the slogan 
“EVERYTHING FOR PLATING AND 
POLISHING” associated with 


CUMS POLISHING, BUFFING, BUFFING 
COMPOSITIONS COMPOSITIONS 
COLORING, and DEBURRING 


(Glue Base) (Steric Acid Base) 
for 
“ COMPOSITIONS. . 
DEBURRING 
ee you can rest assured that it carries a POLISHING 
BUTLER, SATIN two-fold guarantee of extra quality BUFFING 
pa BRUSH . .. laboratory control of raw materials COLORING and 
Titi —combined in proper percentages and FINISHING 
tested under actual working conditions 
to assure the best obtainable results in 
your finishing operations. 


There is a Stevens Composition espe- 
cially developed for use on all types of 
mechanical or hand buffing operations 
—"'precision” materials, exactly uni- 
form in formula, texture and quality. For 
better all-around results, use a composi- 
tion bearing the Stevens trademark. 


“The Wise Buyer Buys — 
Stevens Supplies” 





FREDERIC B. peas: i) sg i ele} a te} 7-08 3°) 


DETROIT - 26 - MICHIGAN 
« NEW ENGLAND 166 182 Brewery St, New Haven, Conn * CAMADA FREDERIC 8B STEVENS OF CANADA, LIMITED 
+ NEW TORK and PENNSYLVANIA one Y © 1262 Mc Jougall St Windsor, Ontare 
e IMOlams Hooser Supply Co ruse St, Indranapolis, ind e 2365 Dundas St West Teront 


BUFFING COMPOSITIONS ° METAL POLISHERS AND ELECTROPLATERS SUPPLIES-EQUIPMENT 
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New Egyptian Building 
at South Kearney, N. J. 


Sales, advertising and accounting departments of 


Egyptian Lacquer Manufacturing Company have 
moved into a modern home recently erected on 
the company’s factory site at South Kearney, N. J. 


The new structure, in proximity to Egyptian’s 
laboratory and manufacturing facilities, increases 
our ability to serve you. Please note the new 


address and mark your records accordingly. 


Executive headquarters remain at Rockefeller 
Center, New York City. 


THE EGYPTIAN manuracturnc COMPANY 


JACOBUS AVENUE, SOUTH KEARNEY, N. J. 
MAIL ADDRESS—P. O. Box 444, NEWARK, N. J. 
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FOR GREATER Efficcency AND Economy 


INSTALL MODERN INDUSTRIAL FILTERS IN YOUR PLATING PLANT 


You can keep your plating plant operating at top efficiency 
only if you have adequate filtration. Industrial filter systems 
are designed and built to provide continuous high speed 
filtration and circulation. 


Industrial Filters equipped with the AIRWASH cleaning 
feature have been in continuous use for months without 
opening the filters or removing the plates. Air agitation 
quickly dislodges the accumulated sludge and leaves the 
filter clean and ready for a new filter cycle. Many hours of 


production time are saved thus lowering your operating costs. 





No. 2—A typical portable filter as constructed for 
bright nickel, acid copper and other acid type bath. 
Used for either intermittent or continvovs filtration, 





Iu Stock 


| No, 1—Filter shown is equipped with slurry tank with double suction 
discharge control providing an ideal continuous filtration system. Filterbestos 





Activated Clay 
Activated Carbon 


Other Products Filter Powder 


Salt Fog Corrosion Test Equipment ee eee 


Centrifugal Pumps of Duriron, Worthite, Prompt shipment 


Stainless Steel, Hard Lead, Bronze and Iron. 


INDUSTRIAL FILTER & PUMP MFG. CO.: 


1621-39 WEST CARROLL AVENUE, CHICAGO 12, ILLINOIS 
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£996 Plus | 
| 
> Espen ADVANTAGEOUS | | 
FOR 
~ BRIGHT NICKEL PLATING BATHS | , 
ALSO agcoMMENDED FORLOW | D 
pH GRAY NICKEL SOLUTIONS de 
| PROMPT DELIVERY — McGEAN SERVICE | : : 














cGEAN CHEMICAL COMPANY 
NY 


c 
LEVELAND 15, OHIO 
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BETTER... FASTER LOWER COST CLEANING 


Due to a recent improvement in product. . . in method 
of charging . . . in control . . . our “Lo-Hi" pH Clean- 
ing Process is better today than ever . . . Whether 
manually operated or fully automatic, if your plating 
procedure is orthodox, “Lo-Hi" will do your job 
better—faster and at lower cost regardless of type of 
steel or soil . . . Let us prove it at your convenience 
and if you are not convinced—it will be at our expense. 





/ ‘ \ 


NORTHWEST CHE MICAL CO. 


~—y— 


9310 ROSELAWN Fee / DETROIT 4, MICH ‘99 
7 m 
al e 


pioneers in pH cleaning control—serving you 
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PARTLY CLEAN MEANS TROUBLE 


(Advice that applies to metal plating, too) 


Keeping electroplating solutions clean, like keeping the 
family bathtub bright and sparkling, is a job that calls 
for thoroughness. Putting well-cleaned work into an 
impure plating bath just doesn’t make sense. Not only 
that, it’s sure to result in trouble. 


What kind of trouble? Pitting, spotting, poor adhesion. 
That’s where Darco S-51 comes into the picture. It’s an 
activated carbon that keeps your plating bath continu- 
ously clean—removes grease, oil, soap, colloids and other 
decomposition products. 


A fine black carbon employed in conjunction with a 
filter, Darco S-51 is used in many types of electroplating, 
including bright nickel plating, cyanide zinc, cadmium, 
copper, iron, silver and gold. 


The cost? Only a few cents a week. Get a supply of 
Darco 8-51 from your dealer—or, if you have a special 
plating problem, call in the Darco representative. 


(This trademark identifies 
the genuine. Accept no 
packages without it.) 





DARCOLZ=™: 
CORPORATION |*,~", 


60 E. 42nd Street, New York 17, N. Y. Final Rinse? 
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FROM SMALL PLATING TANKS... 








Here’s a “baby” in the 
G-E line of copper-oxide 
plating rectifiers that 
does a man’s work on 
silver, nickel, chromium, 
or what-have-you. Com- 
pletely self-contained, 
with adjustment from 
zero to full voltage by 
means of variable-volt- 
age transformer. No 
moving parts. Height 25 
in., weight 180 lb. D-c output is 50 amp at 5 volts, 
from 115-volt a-c line. Details from Section A13-9106, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 





GENERAL @ ELECTRIC 
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NANKERVIS 























Improved Compound Applica- 
tor. Total weight 20 pounds, 
completely installed at any angle 
on any type automatic, either as 


single unit or in stages. 


14 strokes per minute. 
10 adjustments of feed. Motor Driven. 


110 volt, 220 volt or 440 volt. 


Nankervis applicators are now in operation 
in many plants doing everything from simple 


to complex multiple buffing operations. 
a? 
Write today for detailed bulletin. 


GEORGE L. NANKERVIS COMPANY 


5442 Second Blvd., Detroit 2, Michigan 
COMPLETE METAL FINISHING EQUIPMENT 
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— for all 
plating solutions 


continuous or intermittent 
opeiation 


SPECIFIC for SPECIFIC 
MATERIALS ‘2 SOLUTIONS 


q HORIZONTAL PLATE 
-GPARKLER aertt 

















a Large area for 
continuous oper- 
ation. 


a Compact— unit 
shown occupies 


44"x66"". 


a Uniform, high 
quality filtration. 


# Easy cleaning. 


& Leakproof, pres- 
sure-tight. 


a Use either pow- 














der or pads. 
a Low operating 
5,000 G.P.H. unit rubber- cost. 
lined for bright nickel. 
(Plates also removable details 
individually by hand.) on request 
PARKLER MFG. CO. 
274 Lake Street Mundelein, Illinois 
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DURANITES pass rigid 
scratch and mar _ resistance 
laboratory tests — tests that 
make normal consumer wear 
and tear fade into insignifi- 
cance. 


DURANITE is a_ heat-re- 
active, plastic-base finish that’s 
really tough! It has excellent 


adhesion; resists abrasion, hu- 
midity, checking, fats and oils, 
soap and water. DURANITE 
is fast-curing, comes in white, 
clear and a variety of /asting 
colors. 


The test illustrated is y 
one of many used by Zapon 
to make sure that DURA- 
NITE meets your require- 
ments. Ask the Zapon Repre- 
_ sentative about DURANITE. 





















HUMIDITY PROBLEM 

















AT LAST! You Can Keep Production 
in High Gear Regardless of the 


Weather with #46412. 0: (aa a. 


PAT. PEND 


POLISHING WHEEL CEMENT 





Extensive tests by users and in our own laboratories prove: 


When Gripmaster is used 40 minutes at 150° F. it dries the 
wheel head completely . . . makes it impervious to moisture! 
Gripmaster retains its adhesive properties even in the most humid 
room. Discover this impOrtant new benefit for yourself. Send 
for generous free sample today! 




















GRIPMASTER DIVISION IN CANADA: 
Nelson Chemical Corporation Nelson Chemical Co. 
formerty Michigan Bleach & Chemical Co.) Windsor, Ontario 
Detroit 27, Michigan 

Please send us @ generous free sample of Gripmaster, fortified against humidity. 
COMPANY 

ATTENTION 

ADDRESS. 

CITY. 




















COLD AND HOT AIR DRYING 
OF METAL PARTS 


Faster drying of metal parts on racks is accomplished with the use of the new 
OPTIMUS Continuous Type Drying Machine. Ideal for handling loaded racks 
continuously after plating, or after any water solution dip. Drying time runs 
4 to 6 minutes. 






















This new OPTIMUS Dryer is used largely as a cold air and hot air dryer. Cold 


SEND FOR air system includes a blower and a series of 
Seepeneetuaatitinte nozzles. Hot air system includes an air heater, 
“Cleaning Metal Parts before re-circulating blower, a damper to adjust the mix- 


and after finishing” a - ° ° 
ture of atmospheric and re-circulating air, and 


necessary nozzles. 


It can be used as a single stage dryer, or it can 
handle a number of successive operations, alka- 
line, acid, or neutral. Enclosed design of machine 
permits efficient ventilation through exhaust 
blower connection when desired. Can be heated 
by steam, gas or electricity. 








DEPENDABLE 
OPTIMUS DETERGENTS An OPTIMUS Plan for the mechanized handling 
cleaning equipment of your metal parts through washing, rinsing and 
for every metal drying, can help you save labor, reduce rejects 
oe. and increase your production. 








OPTIMUS EQUIPMENT COMPANY 
ENGINEERS AND MANUFACTURERS 

131 CHURCH STREET, MATAWAN, N. J. From THE SMALLEST TO THE LARGEST. SIZES 

FOR A WIDE VARIETY OF OPERATIONS. 
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J ust off the press, this bulletin covers all types of metal cleaning operations. 
the basic principles, design and broad The bulletin contains complete data on 
fields of use of the Magnus Aja-Dip _ sizes and capacities; selection of heating 
Cleaning Machine which has demon- 
strated its ability to speed up the clean- 
ing job by surprisingly large marginson _ problems. 


Tell Us How Many Copies You Can Use 


methods and the type of Magnus 
Cleaner best suited to specific cleaning 





1921-1946 


MAGNUS Si 











TWENTY-FIVE YEARS OF SERVICE 


MAGNUS CHEMICAL COMPANY 
41 SOUTH AVENUE, GARWOOD, N. J 


Cleaners « Machines 





























Aresearch man at Wyandotte Chemicals 
Corporation uses the Comparoscope to 
evaluate and pare the finishes on 
metal surfaces. By means of this care- 
fully designed optical instrument, 
Wyandotte was able to make the 
burnishi d improvements that 
resulted in Wyandotte Burnishing 
Compound 315. 








AN IMPROVED BURNISHING COMPOUND 





This new development in burnishing compounds is free of annoying 
and hazardous cyanide. Yet it surpasses the old-fashioned cyanide 
treatment in removing tarnish from copper base alloys, brass, bronze 


and copper. It gives the finest and brightest of finishes. 


Wyandotte Burnishing Compound 315 rinses freely from the work 
and burnishing balls. It leaves no objectionable soap films to dull 
the work — no hard-water scum to call for frequent cleaning. 


Your Wyandotte Representative will be glad to show you what 
lustrous surfaces you get by using Wyandotte Burnishing Compound 
315. Why not give him a call today? 





yandotte 


REG. U. S. PAT. OFF. 


WYANDOTTE CHEMICALS CORPORATION 
J.B. FORD DIVISION ¢ WYANDOTTE, MICHIGAN 


SERVICE REPRESENTATIVES IN 88 CITIES 
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GALA OW AT OLY 
GALE I CALS 


FOR THE ELECTROPLATER 








CENTURY 
OF 





CHROMIUM 
CHEMICAL 
PROGRESS 





e BICHROMATE OF POTASH 
e BICHROMATE OF SODA 





MUTUAL CHEMICAL COMPANY 
OF AMERICA 


270 MIADISON AVERUE NEW YORK 16,N.Y. 


SEPTEMBER, 1946 








































Advanced production methods 
: and rigid laboratory control in 

T Me ” > » P rod T cts the manufacture of NUCAST 
PS Anodes produces a homogenou 

grain structure resulting ing@e- 
pendable plating efficien 
6) NE Sou aq: rosion is fast and eve 
anode surfaces remaining hard® 

and firm until exhausted. : 














For every industrial cleaning 
operation there is a specialized 
AHCOLOID Cleaner, with a 
method of application thorough- 
ly proved by use in hundreds of a 
plants. AHCOLOID Cloning 
Compounds save countless pro- 
duction hours . . . do the job : 
thoroughly . . . quickly. 









One Standard of Quality 


Apothecaries Hall Trade 


Mark~ your assurance of Standard grades of AHCO Buf- 
unvarying quality. For 97 fing Compositions have been 


years AHCO products developed to meet practically 


every plant condition. Special 
have been preferred by ; 
compounds are available for 
the metal finishing indus- cutting and coloring sterling sis 
try because of depend- ‘ ver, chromium, aluminum,’ hard 


able performance. _. _ rubber, and plastics. 


APOTHECARIES HALL COMPANY 


Box M4 waATER BUR Y CONN. 
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RELIANCE 


VARIABLE SPEED 


LATHES 





Reliance Variable Speed Lathes Cut Costs 
There is a RELIANCE LATHE for every need. 


Let us quote on your requirements. 





Chas. F. L’Hommedieu & Sons Go. 


MANUFACTURERS 
Plating and Polishing Machinery 
Complete Plating Plants Installed 


Gen. Office and Factory: 


4521 Ogden Ave. Chicago, Ill. = 
Representatives .: 
O. M. Shoe, Philadelphia, Pa. Branches 
Wm. R. Shields, Detroit, Mich. LOS ANGELES and 
C. B. Little, Newark, N. J. CLEVELAND 


~ 
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YOU DEMAND 


quality metal cleaning and 
finishing to maintain your 
reputation for quality .. . 
to increase production... 
to lower costs. 






s 







WE REFUSE 
to lower our quality stand- 
ards for PURICO Compounds 
- - « the best on the market 
for metal, cleaning and 
finishing compounds. 
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PURICO WONDERBAR .. . a Tripoli bar com- 
position . . . pre-saponified . . . for speedier 
polishing and buffing. Easily rinsed from in- 
tricate patterns . . . eliminates old-fashioned 
manual scrubbing or washing. 


Y; Yj / 
Yj G07 Ze 





PURICO LACQUER STRIPPER . . . removes lac- 
quer from steel and brass... faster acting... 
non-injurious to base metal. 


PURICO PUR-BUR . . . a fast, efficient compound 
for the deburring of aluminum .. . self-lubricat- 
ing . . . eliminates burning and blistering of 
metal. 


PURICO BD ANODIC CLEANER ... an effective 
reverse-current compound . . . designed espe- 
cially for perfect detinning before plating... 
provides a superior finish. 


THE 






MANUFACTURING COMPANY 
WATERBURY, CONNECTICUT 


NATIONAL DISTRIBUTORS 
W. OD. FORBES JACOB HAY COMPANY 


Minneopolis Chicago 
SESSIONS-GIFFORD CO. &, H. BUTCHER CO. 
Providence tos Angeles 
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Enjoy all these advantages with 


Anaconda Copper Anodes—whether Sheet, Oval, or Electro-deposited 
—contain less than 0.01 percent of total metallic impurities. This un- 
excelled high degree of purity pays you with the following advantages: 


1 Copper goes into solution faster and more uniformly. 

2 The highest quality deposit is produced in the shortest possible time. 
3 Slime is reduced to an absolute minimum. 

4 Spotting and discoloration of the deposit are eliminated. 

5 Scrap losses are exceptionally low. 


American Brass produces a complete line of Copper, Brass, and 
Bronze Anodes... rolled Sheet or Oval... cut to your own specifica- 
tions or standard sizes . . . drilled or undrilled . . . with or without 
hooks—also Electro-deposited Anodes. For present or future reference, 
write for Publication C-5. 


General Offices: Waterbury 88, Conn. ¢ Subsidiary of Anaconda Copper Mining 
* Company.In Canada: ANACONDA AMERICAN BRASS LTD., New Toronto, Oat, 


; THE AMERICAN BRASS COMPANY 
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VAPOR DEGREASING 
and TRIAD 66 






Thorough initial cleaning with solvent vapor degreasing eliminates 
soak-tank time, conserves valuable floor space and cuts final cleaning pt 
costs by increasing the life of the electric cleaner. pe 


When followed electrolytically with Triad 66, further economies al 
are effected. Provision of complete wetting, free rinsing, hard water ” 
control and high current carrying capacity assures a rapid complete 
cleaning for any plating “set-up”. 


Specify both for the ultimate—either for improved operation. 


Products and personalized service are avail- ir 
able locally. Contact our nearest office. 
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COPPER PLATING 


FLUQOBORATE SOLUTIONS 


By 


CLIFFORD STRUYK anp A. E. CARLSON 
GENERAL CHEMICAL COMPANY—NEW YORK, N. Y. 


ABSTRACT 

The results of an extensive investigation 
of the copper fluoborate plating electrolyte 
and its operating characteristics are pre- 
sented in this article. The data include 
preferred bath compositions, the effect of 
bath constituents and additions on limiting 
cathode current densities and resistivity at 
several temperatures, current efficiencies, 
and anode performance, as well as hardness 
and tensile data on heavy copper deposits. 
The comparison of the fluoborate with the 
sulfate type of bath shows in a striking 
manner the high speed plating character- 
istics of the former type, which offers great 
promise in applications requiring heavy cop- 
per deposits. Rapid plating of moderate thick- 
nesses of copper as an undercoat for nickel 
and chromium is also an attractive possi- 
bility. 


INTRODUCTION 


In recent years much emphasis has been 
placed on the application of deposits of 
greater thickness than those used formerly. 
As the specified thickness of the deposit is 
increased, the greater is the requirement for 
faster plating rates, because tank and equip- 
ment tie-up becomes a factor of prime impor- 
tance. Fluoborate solutions have been found 
to allow use of exceptionally high plating rates. 
The availability in commercial quantities 
of copper fluoborate of high purity warranted 
investigation of copper fluoborate solutions 
to determine their plating characteristics, 
and development of baths for commercial 
application. The investigations disclosed 
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that copper fluoborate, like the other metal 
fluoborates previously investigated, allowed 
exceptional plating speeds to be employed. 

It was found that copper fluoborate pos- 
sesses the following advantages as a plating 
solution: 

1. It permits the use of current densities 
higher than those in any other copper bath. 

2. The deposits are smooth and of ex- 
cellent appearance. 

3. Deposits obtained under certain specified 
conditions are soft and easily buffed to a 
high lustre. 

4. Deposits produced under other specified 
conditions are hard and of high strength. 

5. Anode and cathode efficiencies are 
approximately 100%. 

6. The anode density is not critical. 

7. Due to the high solubility of copper 
fluoborate, high concentration baths may be 
used without salt crystallizing on tanks and 
equipment. 

8. Preparation of the bath from a fluo- 
borate concentrate is simple, requiring only 
dilution with water and adjustment of pH 
with copper carbonate or fluoboric acid. 

9. The bath is stable. 

10. The bath is easy to control, requiring 
only pH and hydrometer determinations. 

Copper fluoborate of high purity for plat- 
ing baths is now available. Since the copper 
in the solution is in the form of the bivalent 
ion, plating rates can be ascertained from 
any table for copper plating from bivalent 
solutions. Being of the acid type, the solu- 
tion is capable of depositing copper by 
immersion on the usual ferrous materials. 
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Hence a strike of cyanide copper must be 
applied on these materials before the appli- 
cation of copper from the fluoborate solution. 














TABLE I 

Standard Plating Solutions 
High con- 
Regular | centration 

Copper fluoborate, Cu- 

Ci ale, Of. 2.65005. 224 448 
ee 30 60 
Copper, Cu, g/l....... 60 120 
oz/gal.... 8 16 
Gravity at 80° F, ° Bé.. 21-22 37.5-39 
pH, colorimetric. ..... 1.2-1.7 = 0.6 
Temperature, °F...... 80-170 80-170 





BATH COMPOSITIONS 

For regular tank plating the solutions in 
Table I have found wide application. 

Other bath compositions above and below 
those given are workable. They should be 
chosen to give the desired results under the 
most economical and practical conditions. 
This usually leads to the selection of the 
lowest metal concentration with which the 
bath can be operated successfully at a 
practical current density, temperature and 
degree of agitation to give desired deposit 
characteristics. 


EVALUATION PROCEDURE 


Limiting current densities were used as a 
basis for the determination of the optimum 
copper concentration, bath composition and 
operating variables. In order to establish 
the limiting current density, the solution 
to be studied was placed in a glass cell 5.5 
cm wide, 10 cm long and 7 cm deep with 
an anode of electrolytic copper in one end. 
Steel panels, approximately the size of the 
end of the cell, were cleaned thoroughly, 
given a flash of copper from a Rochelle 
cyanide copper bath, and placed against 
the end of the cell opposite the anode. They 
were then plated at various current densi- 
ties for a time period calculated to give a 
thickness of one mil (0.001 inch). The 
limiting current density was taken as the 
current density value at which the first 
burning occured at the outer edges of a 
panel. 

All pH values were determined simply 
with colorimetric pH papers which are 
sufficiently accurate for the control of the 
copper fluoborate solutions. 

Resistivity values were determined by 
means of an Industrial Instrument Con- 
ductivity Bridge. 


TABLE II 


Effect of pH and Free Fluoboric Acid on Limiting Current Density 
and Resistivity 


Bath Composition—60 g/l copper metal 


16.2 g/l boric acid 














Limiting current Resistivity 
Fluoboric pH density,* asf ohm/cm? 
Acid Colori- —| a aa 

g/l metric 80° F 120° F 80° F 120° F 
0 1.4 | 150 225 8.4 -—— 
2t Pe 150 250 8.4 5.9 
4 2 150 225 8.2 —_— 
8 1.1 150 200 8.0 — 
16.2 3.3 125 200 7.9 —_—_ 
32 0.4 100 175 6.5 — 
44 0.3 100 200 5.8 —_ 
60 0.3 75 175 5.2 — 
64 0.3 100 150 5.0 —_— 
92 0.2 100 150 4.2 —_ 
156 0.1 75 75 3.2 — 




















*Based on 1 mil thick deposits, no agitation 
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Effect of fluoboric acid concentration in 
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Fig. 1. 
copper fluoborate baths containing 60 g/l copper 
and 16 g/I boric acid on the limiting current density 
at 80° F (curve 1) and 120° F (curve 2) and on re- 
sistivity at 80° F (curve 3) 
RESULTS 


Effect of Fluoboric Acid 


In order to determine the effect of the 
fluoboric acid concentration on the operating 
characteristics of the bath, a concentrate of 
copper fluoborate was diluted to the required 
copper metal concentration. The concen- 
tration of fluoboric acid was calculated from 


the chemical analysis. Calculated amounts 


of copper carbonate or fluoboric acid were 
added to adjust the concentration of the 
acid to the values given in Table II. 

The data in this table show that an in- 
crease in the fluoboric acid concentration of 
up to 8 g/l has little effect on the limiting 
current density. Higher acid concentrations 
lower the limiting current density. An in- 
creasing acid content of the bath increases 


TABLE III 


Effect of Boric Acid Concentration on Limiting Current Density and 
Resistivity 


Copper content: of baths—60 2/1 

















| J Limiting current 
Fluoboric Boric pH density,* asf Resistivity 
Acid | Acid | Colori- | | ohm/cm® 
g/l g/l | metric | 80° F | 120°. F 80° F 
a | 
2 | 2 1.3 | 150 | 225 8.1 
2 | 4 1.3 | 175 225 8.2 
2 | 8 | 2 | 150 | 225 | 8.3 
2 | 16 1.2 150 250 | 8.4 
2 | 32 | 1.2 150 | 250 | 8.5 
| | 
32 16 0.4 | 125 | 200 | 6.1 
32 24 | 0.4 100 175 6. 
32 | 48 0.4 100 | 150 | 6.5 
*Based on 1 mil thick deposits, no agitation 
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the conductivity of the solution. In those 
installations where high limiting current 
density is not a prime factor, the free acid 
content can be raised to take advantage of 
the lower solutions resistivity or voltage 
requirement. ‘Bhese data also indicate the 
advantage of operation of the fluoborate 
copper bath at higher temperatures because 
of the decreased resistivity and the marked 
increase of the limiting current density. 
High operating temperatures can be used 
because the bath is extremely stable. 


Effect of Boric Acid 

The effect of the boric acid content of the 
solutions on the operating characteristics 
was determined in a bath containing 60 g/l 
of copper and 2 and $2 g/I of fluoboric acid. 
As shown in Table III, the boric acid-con- 
centration does not influence the limiting 
current density. An increase in boric acid 
content increases the solution resistivity 
slightly 

Because of the small effect of the boric 
acid in the copper fluoborate bath, 15 g/l 
(2 oz/gal) is sufficient to insure stability of 
the bath. This amount is present in the 
fluoborate concentrate. 


Effect of Copper Concentration 

To determine the effect of the copper metal 
content of the fluoborate bath, tests were 
run with copper concentrations varying 
from 30 to 180 g/l, the fluoboric acid and 
boric acid concentrations being held sub- 
stantially constant, as shown in Table IV, 
and Fig. 2. 

The limiting current density is greatly 


600 


Limitinc Current Density, ASF 
Resistivity AT 80°F, OHm/cm CUBE 





60 90 120 ISO 180 
Copper, ci 


Fig. 2. Effect of copper concentra- 


tion in copper fiuoborate baths 
containing 2-4 g/I fluoboric acid 
and 16 g/I boric acid on limiting 
current density at 80° F (curve 1), 
120° F (curve 2) and 170° F (curve 3) 
and on resistivity at 80° F (curve 5). 
Curve 4 represents the limiting cur- 
rent density for a copper sulfate 
bath at 120° F 


increased by raising the copper concentra- 
tion of the bath. With 30 g/l (4 oz/gal) 
copper, the bath gives satisfactory deposits, 
but the limiting current density is low, 7. e., 
75 amp/sq.ft. at 120° F. 
the copper concentration to 60 g/l (8 0z/gal) 
increases the limiting current density three 
fold. The 120 and 180 g/l copper baths have 


An increase in 


TABLE IV 
Effect of Metal Concentration and ‘Temperature on the Limiting Current 
Density and Resistivity 


























Limiting Current | Resistivity 
Boric | Fluoboric pH density,* asf | ohm/cm® 
Copper Acid Acid Colori- | — 
g/l g/l g/l metric 80° F 120° F | 170° F | 80° F 120° F 
| } aia 
30 16 2 1.6 25 75 — 12.8 —_— 
60 16 2 $.2 150 250 375 8.4 5.9 
120 16 2 0.6 300 350 —_— 6.6 — 
120 16 8 0.6 300 350 — 6.6 4.7 
120 16 32 0.4 300 375 700 6.3 -—— 
180 16 4 0.4 350 450 — 7.3 — 
180 16 46 0.3 350 450 900 7.2 -—— 




















*Based on 1 mil thick deposits, no agitation 
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limiting current densities of about 350 and 
450 amp/sq.ft., representing five and six 
fold increases over the 30 g/l bath respec- 
tively. As shown by the data, the limiting 
current density values are still higher at 
higher temperatures. 

An increase in the metal content of the 
fuoborate bath from 30 through 60 to 
120 g/l copper decreases its resistivity while 
a further increase in metal content to 180 
g/l results in an increase in resistivity. 
Increasing free fluoboric acid content also 
decreases the resistivity, but it lowers the 
limiting current density in the low copper 
bath. 

Limiting current densities were determined 
at bath temperatures of 80, 120 and 170° 


deposits where copper sulfate solutions are 
now used extensively, limiting current densi- 
ties in copper sulfate baths have been in- 
cluded for comparison. The procedure used 
was the same as that for limiting current 
densities in fluoborate solutions. 

From the data summarized in. Table 
V, it can be readily seen that copper fluo- 
borate baths have much higher limiting 
current densities than acid sulfate baths of 
the same metal concentration. A second 
marked advantage is apparent. Because of 
the limit of solubility of copper sulfate in 
solutions acidified with sulfuric acid, sulfate 
copper baths are usually operated at ap- 
proximately 60 g/l copper metal (240 g/l 
CuSO,4.5H20). More concentrated baths can 


TABLE V 


Comparison of Limiting Current Density of Fluroborate and Sulfate 
Copper Baths 

















Type Free Limiting current 
of Copper Acid density,* asf Resistivitity 
bath g/l g/l 120° F. ohm/cm? 120° F. 
Fluoborate........ 60 2-4 250 5.9 
ee 60 30 125 4.23 
re 60 85 100 1.84 
Fluoborate........ 90 2-4 300 —_— 
ee, 90 30 175 4.17 
Fluoborate........ 120 2-4 350 4.7 
Siilfate..<..5 00 120 85 § § 
eae 60+ 30 100 — 
a 60t 30 125 — 
Sdlfate. ......00 907 30 175 a 
SUllates 65.565 ss oot 30 175 — 








*Based on plates 1 mil thick, no agitation 
TWith 1.2 ml/1 molasses 

tWith 2.9 ml/I phenol sulfonic acid 
SAbove solubility limit 


F. The data indicate the advantage of high 
bath temperatures as a means of obtaining 
high limiting current density. High bath 
temperaures also give low resistivity of the 
solution and low tank voltage. 


Comparison with Copper Sulfate Baths 
Since it is apparent that copper fluoborate 
plating baths, because of their high per- 
missible plating rates, are particularly well 
adapted to the electrodeposition of heavy 
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be utilized at higher bath temperatures but 
the limit is about 90 g/l copper(360 g/l CuSO, 
.5H20). The use of this high concentration 
bath is troublesome because the copper sulf- 
ate will crystallize out if the solution is allowed 
to cool and the tanks and equipment tend to 
become coated with copper salts. Copper 
fluoborate is so soluble that solutions with 
as much as 180 g/l copper can be used with- 
out salt formation around the equipment. 
With high concentration baths one may 
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TABLE VI 


Effect of Sodium Fluoborate Concentration on Limiting Current Density 
and Resistivity 


60 


g/l copper 


Bath composition— 2 g/l fluoboric acid 











16 g/l boric acid 
Limiting current 
Sodium pH density,* asf Resistivity 
Fluoborate Colori- ohm/cm?* 
g/l metric 80° F 120° F 80° F 

2 4.3 150 250 8.3 

4t 1.3 150 250 8.2 

st ‘3 150 250 8.0 

167 “3 150 225 7.5 

32 3.3 100 200 7.4 

64 ‘2 100 175 7.2 

















*Based on plate 1 mil thick, no agitation 
TAppeared to add luster to the deposits 


employ current densities far beyond those 
which heretofore have been possible in 
unagitated copper plating solutions. 
Because it is almost impossible to dupli- 
cate conditions or intensity of agitation, 
the copper fluoborate solution was evaluated 
and compared with acid sulfate copper 


300 


Bed 
Bea Ee 
[as 

Hu ER 


Liwitinc Current Density, ASF 


20 30 


getiie SSS eS 
— |. 
git ee ee eet ee 


“40 
Ammonium FLUOBORATE, G/L 


baths without external agitation. The 
values of limiting current density can be 
increased by the use of agitation. The 


stability of the solution permits the use of 
air agitation as well as mechanical agitation, 
such as moving cathode agitation, pump- 
ing, ete. 
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Fig. 3. Effect of ammonium fliuoborate in copper fluo- 
borate baths containing 60 g/I copper, 2 g/I fluoboric 
acid and 16 g/I boric acid on limiting current density at 
80° F (curve 1) and 120° F (curve 2) and on resistivity at 
80° F (curve 3). Sodium fluoborate has the same effect 
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TABLE VII 


Effect of Ammonium Fluoborate Concentration on Limiting Current 
Density and Resistivity 


60 g/l copper 
Bath composition— 2 g/I fluoboric acid 
16 g/1 boric acid 











Limiting current 
Ammonium pH density,* asf Resistivity 
Fluoberate Colori- ohm/cm® 
g/l metric 80° F 120° F 80° F 
0 1.4 150 250 8.4 
2 1.3 150 250 8.2 
4 1.2 150 250 8.1 
8 oe 150 200 7.9 
16 1.0 125 200 7 
32 1.0 100 175 7.3 
64 0.8 100 175 6.9 

















*Based on 1 mil thick deposit 


Effect of Sodium Fluoborate 
Various increments of sodium fluoborate 
were added to copper fluoborate to determine 


tivity slightly. While small amounts have 
little effect on the limiting current density, 
large amounts lower it. The deposits plated 





the effect on the operating characteristics of 
the bath. 
Sodium fluoborate decreases the resis- 


3 
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Fig. 4. Effect of current density on 
voltage across a cell with the area 
of the measured electrode 1/16 of 
the area of the other electrode in a 
copper fluoborate bath containing 
60 g/I boric acid at room tempera- 
ture and without agitation 
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in the presence of small amounts of sodium 
fluoborate appeared to have more luster 
than those produced without this salt. 
Because of the effect on limiting current 
density and the relatively small gain in 


TABLE VIII 
Anode and Cathode Voltages 


Measured Electrode—0.458 inch dia., 4 inch high; 
area 5.75 sq. in. 

Other Electrode—7.25 inch dia., 4 inch high; 
area 91 sq. in. 

Electrode Distance—3.4 inch 


Solution: 
Copper 60 g/l pH 1.4 
Boric Acid 16 g/l Room temperature 
Fluoboric Acid 2 g/l No agitation 




















Current density Bath voltage 
on measured electrode | measured electrode as 
asf Anode Cathode 
25 0.6 0.5 
50 0.95 0.9 
75 1.25 1.25 
100 1.6 1:6 
125 1.95 2.0 
150 i 2.35 
175 2.65 2:7 
200 3.0 3.1 
250 3.65 3.9 
300 4.35 4.6 
350 5.05 5.85 
375 5.4 5.35 
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resistivity, it was not considered advisable to 
add sodium fluoborate to the plating bath. 


Effect of Ammonium Fluoborate 
The data summarized in Table VII 
and Figure 3 show that ammonium fluo- 
borate added to the solution lowers its 
resistivity slightly and, in fairly large 
ameunts, decreases the limiting current 
density. Because of the effect of ammonium 
fluoborate and sodium fluoborate on the 
limiting current density, only copper car- 
bonate, rather than the alkali hydroxides, 
was used to raise the pH of all plating baths. 


Polarization Data 


The anode and cathode polarization char- 
acteristics of the copper fluoborate solution 
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Fig. 5. Effect of current density on 

anode sludge formation in solu- 

tions containing 60 g/l copper 

(curve 1) and 120 g/l copper (curve 

2), 30 g/I fluoboric acid and 16 9/1 
boric acid at 130° F 


were studied by means of the following 
mechanism. The solution was placed in, 
cylindrical cell with a copper sheet electrode 
lining the inside of the cell and a small 
cylindrical copper rod centered within the 
cell. The ratio of the electrode areas wa; 
thus quite large, 16:1, in the set-up. Because 
of the large area of the one electrode and the 
small amounts of current used, cell voltage 
will reflect the polarization picture at the 
small electrode without undue influence of 
the reactions at the large electrode. Current 
was passed through the cell and the voltage 
was measured for various current densities 
with the small, measured electrode as anode 
and cathode, as shown in Table VIII and 
in Figure 4. 
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Fig. 6. Effect of bath temperature 

on anode sludge formation in 

copper fluoborate baths containing 

60 g/l copper, 4 9/I fluoboric acid 

(curve 1) and 120 g/I copper, 30 9/1 

fluoboric acid (curve 2) and 16 9/1 
boric acid at 300 asf 


TABLE IX 
Anode and Cathode Efficiencies 


Solution temperature—1 20° F. 
Current density—100 asf 











Fluoboric Boric pH Current efficiency % 
Copper Acid Acid Colori- — 
g/l g/l g/l metric Anode Catode 
60 | 2 | 16 | 1.4 99. 5-101 98. 8-100 
120 8 16 0.6 100-101 99. 5-100 
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EVIEW 


The study of the anode behavior is of 
great interest because of the high anode 
current densities which can be employed 
without the excessive polarization or passi- 
yation of the eopper anode which takes place 
at high current densities in acid sulfate 
solutions. 


Current Efficiencies 
The anode and cathode efficiencies were 
calculated from the anode weight loss and 
the cathode weight gain as compared to the 
theoretical weight change as determined 
from the amount of current and the length 
of time. The data presented in Table IX 


TABLE X 


Sludge Formation 




























































































Fluoboric r Agit Current Time Sludg: 
Copper Acid — & . Density " | Anode mg/amp 
F tion min. * 
g/l g/l asf Type hr 
EFFECT OF COPPER AND FLUOBORIC A6ID CONCENTRATION 
ee eee ae ' 
oo | 4 | 130 None 300 30 | Electrolytic 4.3 
4 | 30 re = a6 “is = 4.1 
120 | 30 - ” ‘ | 0.6 
ms | 60 Kid 0.6 
18:0 | 30 | ms | 60 | 3.4 
EFFECT OF CURRENT DENSITY AND AGITATION 
60 4 | 130 | None 150 30 Electrolytic 1.3 
P ve | ae 300 = i 4.3 
| 
Air ee 3.8 
‘ 30 * None 150 = 1.6 
“4 | 7 os = 300 7 “ 4.1 
120 - " | 150 0.5 
" | ms * re 300 | 0.6 
" a . | Air | 300 0.6 
| | None | 450 | 0.6 
| | Air 800 v4 
| | 
EFFECT OF TEMPERATURE 
60 | 4 | 70 None | 300 30 Electrolytic 13:2 
2s | e 130 ei Pe a id 4.3 
, | 160 - 60 é 0.2 
120 30 70 ” 30 . 14.9 
9% te 95 % e ” | o 16.7 
” 130 ” ” ” ” 0. 6 
‘ 160 - | ig 60 . 0.4 
| ! 
aS ST eee | — 
EFFECT OF ANODE TYPE 
aes. _————_—__4— See ze 
6 | 4 | 130 None 300 =| 30 Electrolytic 4.3 
. | ; ‘4 a = Rolled Annealed 6.8 
.e = f . Ph Castt 2.1 
120 | a“ i ~ | " | Electrolytic 0.6 
5 a 3 " * | Rolled Annealed 0.7 
| = es = | | CastT 0.5 
COMPARATIVE DATA FOR COPPER SULFATE SOLUTION 
Rh eg | SS SL ae a a ] 
60 37.5 | 130 | None 150 60 } Electrolytic 38.0 
| (H2SO4) | | 
60 | 37.8 | | Air | : 13.3 
(HSOs) | 








"0 mg/amp-hr = 0.08% of copper 
Black film on anode 
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shows the current efficiencies to be about 
100 per cent. Since there is no evolution of 
hydrogen or oxygen given off during plat- 
ing, there is no spray and tank ventilation is 
simplified. 


Anode Performance 


Electrolytic or rolled annealed anodes were 
discovered to be most satisfactory in this 
bath, although cast anodes of high purity 
have been found to work well. In installa- 
tions where the plating of very thick deposits 
has necessitated the use of anode bags, 
vinyon has been employed successfully. 

Acid baths are usually characterized by 
the formation of a reddish brown sludge on 


the anode. Solution agitation, if excessive, 





may remove this film which may subsequently 
be carried to and deposited on the cathode, 
resulting in rough nodular deposits. 

The results obtained in the study of anode 
sludge are summarized in Table X and in 
Figures 5 and 6. These data show that the 
amount of sludge formed at the anode in 
fluoborate solutions is quite small in com. 
parison with that produced in sulfate 
solutions. It is reddish brown in color and 
is similar in appearance to that in sulfate 
copper baths. The solution containing 
120 g/l copper forms less anode sludge than 
is formed in the 60 g/l or the 180 g/I copper 
baths. In the 60 g/l bath, increasing anode 
current density increases the amount of anode 
sludge, whereas in the 120 g/I bath, increased 
density over the range 


anode current 


TABLE XI 
Physical Properties of Deposits 


Current density—300 asf 












































Copper Fluoboric Temp. Addition Hardness 
g/l Acid g/l °F - ___ Agent g/l Rockwell 15T 
EFFECT OF BATH COMPOSITION ON HARDNESS 
60 2-4 120 None 44-52 
" 30 is Ks 43-50 
120 2-4 ee ” 58-62 
7" 30 as sg 59-63 
” 60 " 67-70 
| si 
EFFECT OF BATH COMPOSITION AND TEMPERATURE ON HARDNESS 
120 30 120 None 59-63 
. . 95 ™ 68-74 
60 120 67-70 
i. 95 58-60 
EFFECT OF ADDITION AGENT 
60 2-4 120 None 44-52 
” ” ” 0.2 Triton 720 65-67 
as = + 0.2 Triton 720 68-70 
1.2m1/molasses 
' i : 0.01 Thiourea 73-74 
- ” ~ 0.01 Thiourea 76-77 
0.2 Triton 720 
* - = 0.2 Triton 720 57-57.5 
2 Decolyte 
’ “ ” 10 ppm glue 67-72 
- : 1.2 molasses 464-70 
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studied has little effect, the quantity of sludge 
being very small. Air agitation in the copper 
fluoborate bath has little effect on the amount 
of sludge formed, although the anodes do 
appear cleaner because vigorous air agita- 
tion will sweep the sludge from the anode 
into the solution. Increasing bath tempera- 
ture decreases the amount of anode sludge. 
In those applications where the sludge must 
be kept at a minimum, high temperatures 
should be employed. Anode bags can also 
be used to maintain the solution free from 
sludge or anode particles. 

Electrolytic, rolled annealed, and cast 
copper anodes were tested for their relative 
effect on anode sludge formation. The 
results obtained, summarized in the latter 


part of Table X, indicate that less sludge 
accumulated on the cast anodes than on the 
other types. However, cast anodes were 
characterized by the development of a black 
adherent film that required scrubbing for 
The film is believed due to im- 
purities in the anode. 


removal. 
Because of this, 
electrolytic or rolled annealed anodes are 
recommended for use in the fluoborate 
bath, although cast anodes of exceptional 
purity have been used successfully. 

The small amount of anode sludge formed 
in the copper fluoborate bath is not detri- 
mental in the usual plating applications. The 
data are presented to indicate trends which 
may be useful in those particular applica- 


TABLE XII 
Physical Properties of Deposits 


8 Thickness—20 mil 
Current density—300 asf 
Mechanical solution agitation 
































; Fluoboric Yield Tensile 
Copper Acid Temp. Point Strength Enlongation } Hardness 
g/l g/l be psi psi in, 2 inch Rockwell 15T 
120 30 95 — 30,600 3.5 68-74 
_ 22,500 2.5 
28,000 34,500 3.5 
Aver. 28,000 32,500 3.2 
120 30 120 19,850 30,100 14.0 59-63 
19,200 29,100 14.0 
21,750 29,400 15.5 
Aver. 20,230 29,500 14.5 
60 4 120 12,800 17,000 8.0 44-45 
13,200 17,200 7.5 
12,700 15,700 6.5 
Aver. 12,900 17,100 ee 
60* 4 120 22,600 30,800 11.0 64-70 
23,600 28,700 
| —— 
Aver. 23,100 | 29,800 11.0 
60t 4 120 22,750 30,300 9.0 57-57.5 
(16,400) (23,100) (5.0) 
20,200 30,300 12.0 
on 
i Aver. 21,480 30,300 10 5 























*With 1.2 ml/I molasses 
tWith 2 g/l Dacolyte 
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tions where slight sludging is a factor that 
may contribute to rough deposits. 


Character of Deposits 


A series of tests was run to determine the 
effect of various solution plating 
variables on the character of the deposits. 
The deposits were plated 20 mils in thickness 
at a cathode current density of 300 amp/sq. 
ft. in solutions vigorously agitated with 
mechanical stirrer. The fluoborate copper 
was applied to steel panels which had been 
given a copper cyanide strike followed by a 
sulfide treatment. This procedure was used 
in order that the structure of the copper 
deposits would be relatively free from in- 
fluence of the base metal and so that the cop- 
per could easily be separated from the steel. 


and 


The results of the tests, summarized in 
Tables XI and XII, point to some inter- 
esting facts about copper deposited from 
fluoborate solutions. Copper applied 
in the 60 g/l bath is soft and quite ductile. 
The concentration of acid in the bath has 
little effect on the hardness. The 120 g/l 
copper bath gives much harder deposits 
with greater tensile strength and ductility. 
The fluoboric acid concentration of the bath 
has little effect on the hardness of the deposit 
until a large excess of free acid is added when 
it has a hardening effect. Lowering of the 
bath temperature of the 120 g/l bath con- 
taining 30 g/l fluoboric acid, causes the 
hardness and tensile strength of the de- 
posits to increase. At a higher concentration 
of acid in this bath, there appears to be a 
reversal of this effect. 


A number of addition agents were tested 
in the fluoborate bath. Those listed in 
Tables XI and XII increase the hardness 
and refine the grain size, smooth the deposits 
and decrease treeing on exposed edges. It 
is interesting to note that the use of the 
addition agents listed in Table XII is 
accompanied by an increase of the hardness 
and tensile strength of deposits from the 
60 g/l bath to a point where they compare 
favorably with deposits from the 120 g/l 
bath. In addition, the elongation or ductil- 
ity of the deposits is excellent. 

The results presented in these tables are 
not intended to be absolute values but are 
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merely indicative of what is to be expected, 
Preliminary data from further work just 
undertaken indicates that the substitution 
of air agitation for mechanical agitation will 
increase the hardness values given in the 
tables. 


APPENDIX 
Preparation of Bath 


Copper fluoborate is available in the 
form of a concentrated deep blue solution, 
having the characteristics shown in Table 


XIII. 


The concentrate (specific gravity of 1.54 


TABLE XIll 


Copper Solution Concentrate 








Typical analysis Wt.-Z | g/l | oz/gal 
Copper Fluoborate, 

CulBFas...... 45.0 693 92.9 
Copper, Cu... 12.1 186 24.9 
Fluoboric Acid 

Se pena 3.0 46 6.2 
Boric Acid, 

5 re 3.0 46 6.2 














at 68° F) weighs about 12.8 Ibs per gallen 
and can be diluted directly with water. 
To prepare a bath of any desired concen- 
tration, the required amount of concentration 
is measured, poured directly into the tank, 
and then diluted to volume with a good grade 
After dilution, 
the solution should be adjusted to the 
specifed operating pH. The solution pH 
should be raised with small 
copper carbonate or lowered by adding small 


of water, low in chlorides. 


increments of 


amounts of plating-grade fluoboric acid. 


Bath Control 


The control of the bath is very simple. The 
copper content can be estimated by deter- 
mination of the specific gravity of the solu- 
tion with a hydrometer. If desired, the 
copper content can be determined by chemi- 
eal analysis. The acidity of the bath is 
controlled by checking the pH of the solution 
with colorimetric pH paper. As the acidity 
of the solution is not critical, this simple 
method of control has been found adequate. 
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New, Improved 
Luster-on* Acid 
\ Lower Cost Process 


\\ 








Full-Automatic 
or Hand Plating 
Cycle 





\ Here in a nutshell are the big points 
you'll find discussed in this new Luster-on* 
folder. They’re mighty important points for everyone with solid zinc 
or zinc-plated products. 

The Improved Luster-on* Acid gives brighter results in a shorter time. 
The new Luster-on Acid Replenisher cuts costs as much as 40%, and the 
Conveyor Type Luster-on Acid developed and used so successfully by 
General Electric Company makes possible the meeting of any require- 
ments of hand or full-automatic plating machines. 

This new literature is packed full of profitable information for every 
maker of... 

Radio Parts Electrical Fittings Builders’ Hardware Hand Tools 
Nuts, Bolts and Fasteners Automotive Parts Sporting Goods Toys 


SS ee eee en ee 
Send for your free copy today! ® tye CHEMICAL CORPORATION 
% 54 Waltham Ave., Springfield 9, Mass. 


* Patent applied for 


Please send free new folder on Luster-on* JI 
am (am not) sending sample part for free dip. 
No obligation, of course. 


CORPORATION 


54 Waltham Ave., Springfield 9, Mass. 


Address.......... 
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BUFFING TIME CUT MOR THAN HALF! 


... with SMOOTHER-Plating UNICHROME COPPER 








Bumper guards copper-buffed in 1 minute flat instead of 
standard allotted time of 312 minutes... other parts in 2 
minutes instead of 442 to 5... that’s the report on Uni- 


7 advantages of 
chrome Copper from one plating plant! Here’s why: 9 


UNICHROME COPPER 


1 Requires less buffing — or 
none at all. 

2 Mildly alkaline— easier on 
equipment. 

3 Non-toxic solution — con- 
tains no cyanide. 

4 Non-gassing — no ventila- 
tion necessary. 

5 Moderate temperatures — 
cut heating losses. 

6 High anode densities—fewer 
and cleaner anodes. 

7 Clean deposits — require no 
activation. 


Unichrome Copper is a lustrous, dense, ductile plate 
... deposited so smoothly, even at high speed, it eliminates 
the need for copper buffing entirely in many cases! When 
it is buffed, it brightens up with such light pressure and 
speed, work stays cool to touch. All this, though it con- 
tains no brighteners, no anti-pitting agents. 


Consider what these advantages can mean in your own 
plant...in stepped-up output and reduced costs, in fewer re- 
jects and smaller consumption of buffs and materials. They 
explain why so many successful Unichrome Copper in- 
stallations are going into more and more plants. Would you 
care for detailed information on this outstanding process? 
Write to your nearest Unichrome office today. 


PROCESSES AND MATERIALS 
FOR SURFACES THAT SURVIVE 
Chromium Plating - Porous Chromium - Unich. ome* 
Copper + Unichrome Lacquers + Ucilon* Protective 
Coatings Unichrome Stop-Off Lacquers and Com- 











pounds + Unichrome Dips + Unichrome Rack 
UNITED CHROMIUM, INCORPORATED Coatings - Anozinc* Compounds - Unichrome Strip 
51 E. 42nd St., New York 17, N. Y. *Trade Mark Reg. U.S. Pat. Off. 


etroit 7, Mich. °* Waterbury 90,Conn. + Chicago 4,1ll. + Dayton 2,OQhio + Los Angeles 11, Cal. 
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SILVER PLATING BEARINGS 


By F. C. MESLE Superintendent, Bearing Division, 




















Oneida Ltd.—Oneida, N. Y. 


Fig. 1. The author (second from left) hands the one-millionth bearing produced 

at Oneida Ltd. to M. E. Robertson, General Manager. Other participants in the 

ceremony are from left to right: R. W. Landon, the author’s assistant, M. E. Kins- 

ley, Vice-President, and M. W. Keller, Works Manager. In the background are some 
units for inside plating of bearings 


One of the many war projects of Oneida 
Ltd. was the silver plating of more than two 
and one-half million aircraft bearings (Fig. 
1). The average weight of silver plate on a 
bearing was about 10 ounces. The full 3- 
shift capacity for plating was 35,000 bearings 
weekly. When plating to capacity, we de- 
posited over 12 tons of silver per week. The 
fact that Oneida was only one of a half dozen 
concerns producing silver plated bearings 
will give some idea of the demand for silver- 
lead-indium bearings during the war. 


Why Use Silver? 

The  silver-lead-indium bearings have 
proven their worth in longer life under high 
speed and high unit load than other bearings 
used in aircraft engines, such as those made 
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of or lined with lead-base babbitt, tin-base 
babbitt, cadmium-silver alloys, copper-lead 
alloys and aluminum alloys. 

The four vital factors that determine the 
quality of a bearing material are in order 
of their importance: fatigue resistance, cor- 
rosion resistance, score resistance and 
embedability. Silver-lead-indium is superior 
in respect to fatigue and corrosion resistance 
and fair in regard to score resistance but 
low as far as embedability is concerned (Fig. 
2). Good filtration makes it possible to have 
clean oil in aircraft bearings and, therefore, 
embedability is not too important a factor. 

The different bearing materials are rated 
in order of decreasing performance as follows: 
silver-lead-indium, silver-lead-grid, copper- 
lead grid, copper-lead alloy, aluminum alloys, 
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cadmium-silver alloys, lead-base babbitt, and 
tin-base babbitt. 

At high speed and high unit load, silver 
bearings may have more than 30 times the 
life of babbitt bearings and 10 times the life 
of copper-lead bearings, the latter being 
conventional for aircraft and automobile 
engines prior to the introduction of silver. 
There are some manufacturing economics in 
the use of silver as compared with copper- 


cleaning, a copper or nickel strike or flash 
may be used. The silver varies from 0.020 
to 0.060 inch in thickness as may be required 
by the blueprint for a given bearing, and 
should be free from excessive nodules, in- 
clusions and visible porosity. Fine grained in 
structure, it should have a Rockwell 15W 
hardness of 60-85 or its equivalent. 

After plating, the bearings are heated 
to between 900 and 1,000° F for one hour 


FATIGUE RESISTANCE 
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ALLOY 
~ SILVER GRID - 
z r FATIGUE RESISTANCE ee 
. 
a at EMBEDABILITY amcuils @ 
vi In, * > ® : m 
z @) ie SCORE RESISTANCE Fs > 
2 CADMIUM . COPPER LEAD = 
° SILVER CORROSION RESISTANCE 2 
3 
Oo 
~~ A 
$- 
COPPER GRID TIN BASE BABBITT SILVER 
a CACM SAMO MONUM'OY O40 SCORE RESISTANCE S20 OHNHUBT IC RORGIOR OR OHH OM 
Fig. 2. Functional properties of bearing materials when securely bonded to steel 


or high strength bronze backing. Courtesy S. A. E. Journal (September, 1945) 


lead so that the cost of the silver bearing is 
only about twice that of the copper-lead 
bearing. With from five to ten times the 
life and only twice the cost, it is not difficult 
to understand why silver should be employed 
in aircraft bearings. 


Specifications 
Specification AMS 4815A, issued by the 
Society of Automotive Engineers, calls for 
silver plating on a steel back made from low 
carbon steel. The deposit must contain not 
less than 99.75 per cent silver. After proper 
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when a nickel strike is used, and to a tem- 
perature of about half this value when a 
copper strike is employed. (See AMS 2412.) 

The silver must be well bonded to the 
steel back, i.e., it shall not be separable 
in any adhesion test, including the hammer 
and chisel test. X-ray and black light in- 
spections must show no defects in bond or 
structure of the silver, or the bearings will 
be rejected. 

After plating, the silver surface is machined 
to the specified thickness and surface finish, 
provided with a thin coating of lead and 
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Fig. 3. Masking of steel shell. 


From left to right: unplated shell, mask, shell 


plated on inside and on flange after removal of mask 


indium and heated at 320° F. This results 
in a silver-lead-indium surface. The lead 
acts as a lubricant during starting, and the 
indium protects the lead from the corrosive 
action of the lubricants under operating 
conditions. 


Selective Plating 

Only such areas of the steel backing as 
are to be used as bearing surfaces are plated. 
This requires adequate stop-off material. 
Most bearing backing is plated on one side 
only, the inside, in which case the outside 
and ends must be stopped off. The stop-off 
procedure is quite simple for such items in 
that a rubber tube or a formed rubber mold 





may be used. Items of complicated shape, 
such as the so-called ‘‘spider’’, calls for real 
skill in the development of stop-off molds and 
methods. Stop-off lacquers and paints may 
be used when rubber tubes or molds are not 
satisfactory. (See Figs. 3 and 4.) 


Adhesion 

The most important quality in a silver 
bearing is the strength of the bond between 
the silver and the steel back. A satisfactory 
bearing requires a bond strength equal to 
the tensile strength of the deposited metal. 
It is at this point that one of the most 
serious difficulties are encountered in that 
there are no adequate methods for inspection 


Fig. 4. Masks on steel shell. From left to right: unplated shell with rubber mask 
on ends, same shell plated on inside and outside (note dark areas of bare steel from 
which masks have been removed), masked steel shell ready for inside plating only 
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Fig. 5. Cross section of a very small 
blister with pimple. Note the lines parallel 
to the base. X100 reduced to X75 


of the adhesion of the deposited metal on 
all bearings. One of the present A. E. S. 
Research Projects is concerned with finding 
satisfactory tests for adhesion. 

The hammer and chisel test is used 
routinely on such bearings as are not 
damaged beyond repair by the test. Other 





Fig. 6. Cross section of large blister. 

Note the line in the silver parallel to the 

base and the defect in the steel. X75 
reduced to X38 
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bearings are tested by spot check which 
means sampling of two bearings out of 
every hundred, quartering, and testing them 
with the hammer and chisel. The lot they 
represent is accepted or rejected on the 
results of the test. Black light, X-ray, 
supersonics, the vibrator (an English de. 
velopment), the tensile machine, and modi- 
fications are other means for testing adhesion 
that may be employed. 

One reason why the specifications call 
for heating at around 950° F for one hour 
is that it was thought that this treatment 
would provide a good test of the bond 
strength. This is true only when there are 
deep pits in the steel, or dirt or rust on its 
surface that hold moisture, or inclusions of 
certain foreign matter within the silver. 
In such cases, heating will cause volatil- 
izalion and create sufficient pressure to 
blister the deposit (Figs. 5 and 6). 

Other than this, heating does not reveal 
weak bond or absence of bond. The fact is 
that an originally weak bond may become 
perfect on heating. The main reason for 
heating is actually to assure the best possible 
bond strength. The very interesting observa- 
tion was made in our studies on adhesion that 
long time at room temperature has much 
the same influence on bond strength as 
annealing. I shall return to this subject 
later in this paper. 


Preparation of the Steel Surface for Plating 


The procedure followed in the preparation 
of the steel surface for plating was: de- 
greasing, immersion in soap solution for 
three to five minutes, alkali cleaning for five 
minutes or until the surface is free from water 
break, dipping in soda solution to prevent 
rusting. At this point the stop-off is applied, 
the bearings are put in holders and a contact 
wire is attached to each bearing. 

The secondary cleaning cycle includes: 
alkali cleaning with or without reverse 
current, dipping in hydrochloric acid, 
striking with nickel or copper, silver striking 
and silver plating. Our preference has been 
a nickel strike. The bond strength to the 
“as plated” bearing is not always the best, 
but heating or long standing generally 
corrects any weakness. Bonds that can be 
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broken, with’ a pull of a few hundred pounds 
pergsquare inch shortly after plating, can- 
not be broken with 35,000 pounds per square 
inch after heating for 30 minutes at a tem- 
perature of between 800 and 1,000° F, o1 
after standing for six months at room. 
temperature. 

There is no doubt that electrocleaning, 
either anodic or cathodic, will speed up the 
removal of grease or soap. However, cathodic 
current in some alkali cleaners is definitely 
detrimental to good bond between the steel 
and the nickel. Anodic current or no current 
is satisfactory in cleaning steel surfaces for 
plating if preceded by treatment either in a 
degreaser or in soap solution or in both. 

Both anodic and cathodic treatments have 
been suggested. It is my experience with 
hydrochloric acid dips that nothing is 
gained by the use of cathodic current and 
that anodic current may be detrimental to 
good bond. This was demonstrated by the 
following experiment. Bearings were taken 
through our standard cleaning line, except 
foi the acid dip. The lower third of each 
bearing was first placed in the acid as an 
anode, then the whole bearing was immersed 
in the acid without current for about 15 
seconds. The treatment was continued 
following the standard procedure, except 
that no silver strike was used on the top 
thiid of the bearing. This permitted the 
plate to be lifted to provide a handle for 
testing of the bond at the center of the 
bearing. The adhesion tests showed inferior 
bonds to surfaces anodically treated in 
either hydrochloric or sulfuric acids, inde- 
pendently of whether nickel, copper or 
silver had been used for striking. In most 
instances, the deposited metal could be 
separated from the area to which the anodic 
current had been applied, but not from areas 
on which dipping only had been used. 


Control of Thickness of the Silver Deposit 


The cause for the greatest number of 
rejects was insufficient silver to meet mini- 
mum thickness specifications. The total 
weight of metal required may have been 
deposited on a bearing, yet on some areas 
the thickness was below the required mini- 
mum. 
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It was our practice to add about an extra 
30 per cent to the average weight of silver. 
This may seem extravagant, but, since all 
excess silver is machined off and recovered, 
the only extra cost is for the plating time 
and the recovery which is much lower than 
the cost of a large number of rejects. 

The important factors which determine 
the distribution of the plate are the size, 
shape and distance of the anode in relation 
to the cathode. A special plating setup 
is required for every size and shape of 
bearing. We had about forty different set- 
ups in regular production in addition to 
those needed for samples. 

As a rule the anode was rotated inside 
a bearing which was plated on the I. D., 
and the bearing itself was rotated when the 
O. D. was to be plated. It makes a big 
difference in the distribution of current, i. e., 
of silver, over the bearing whether the 
revolving inside anode is off center or not. 
Thus, for example, on a quarter section cut 
from a bearing we found the silver thickness 
to vary from 0.040 to 0.063 inch, a variation 
of about 60 per cent. This bearing was plated 
at from 152 to 256 amperes per square foot 
in 90 minutes. 

On a full sleeve bearing, the variation 
was from 0.030 to 0.043 inch or about 48%. 
This bearing was plated at an average 
current density of 250 amperes per square 
foot in one hour. 


Deposition of Heavy Silver Deposits 


“The deposit shall be uniform, dense, 
fine-grained, free from inclusions, blisters 
or other defects’”—so say the specifications. 
To produce it is the second most important 
problem, perfect bond being the number 
one problem. 

Twenty-five years ago Dr. Frank Mason 
of England read a paper before the Faraday 
Society entitled ““A New Maximum Current 
Density in Commercial Silver Plating”! in 
which he suggested a current density of 8 
amperes per square foot and claimed his 
“to be the first published process wherein 
such a large current density is used re- 
sulting in deposits of very fine crystalline 
structure.” 

British plating authorities in discussing 
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this paper said: “This heavy deposit at 
high speed is contrary to the law of nature.” 
“I do not agree with Mr. Mason when he 
suggests that it is practical to plate with 
a high current density.” “I do not agree 
with the views of Mr. Mason has put forward 
tonight. I think his proposal is outside the 
possibilities of practicabilities.” 

To plate a thickness of silver of 0.060 
inch at a current density of 8 amperes per 
square foot would require 45 hours plating 
time. It is evident that much faster plating 
would have to be done, even at the risk 
of “violating the law of nature”’ if the needed 
production of silver plated bearings was to 
be achieved. 

Experimental work in higher speed silver 
plating done a few years ago Jed me to 
make the statement?: “I do not know what 
the upper limits are. I do know that it is 
possible to plate silver at a current density 
of 200 amperes per square foot which would 
give a thickness of 0.0015 inch of silver in 
less than 3 minutes, but for general use this 
is not, at present, practical.” 

If the advocacy of a current density of 
8 amperes per square foot brought down upon 
it the criticism of impracticability, it is not 
surprising that the suggestion to plate 25 
times faster should meet with the same 
reception. 

As most of us know, the factors that 
determine the current density which can 
be employed in plating are: solution com- 
position (in particular the metal concentra- 
tion and the brightener), the degree of 
agitation that is applied to the cathode, and 
the temperature of the solution. As these are 
increased, current densities may be raised. 
What the maximum current density is, J 
still do not know. Satisfactory deposits have 
now been produced experimentally at current 





densities as high as 600 amperes per square 
foot. There are many good reasons why 
such high plating speeds are not desirable. 
The higher the plating speed, the more 
precisely must be controlled every other 
plating factor. 

Most of our bearing plating was done be- 
tween 60 and 70 amperes per square foot. 
At 70 amperes per square foot 0.050 inch 
is deposited in 4 hours and 25 minutes. The 
bath composition and plating conditions 
were about as follows: 


Silver... .....14-15 oz/gal 
Potassium cyanide. .. . 13-14 oz/gal 
Potassium carbonate. .1-8 oz/gal 


Temperature. .90-100° F 


Agitation ..... Anodes inside of the bearings 
rotate about 180 rpm, or the 
bearings rotate about 100 
rpm. 


Brightener was used and, as always in 
silver plating, was a very vital factor in 
the production of a satisfactory deposit. 
In my opinion, the most satisfactory bright- 
ener for the high speed silver plating solution 
is the ammonium thiosulfate type because, 
with the same plating conditions, a much 
higher current density may be used than 
when carbon disulfide type of brightener is 
employed. However, I do not think that I 
would recommend. the thiosulfate type for 
the standard silver solution containing 3-4 
oz/gal of silver. 


References 
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aoa and ‘to Aid Industry—and You! 





HANDLING COMPLEX PROBLEMSin the 
chemical process industries makes 
many a purchasing and production ex- 
ecutive wish he had as many extra 
hands as this ancient Hindu idol to 
help him through—and he has! 


THEY ARE HIS,,, and yours—in the coop- 
eration and assistance of chemists, en- 
gineers, and technicians on General 
Chemical Company’s Technical and 
Engineering Service staffs. These ex- 
perts are well qualified by technical 
training and by practical industry- 
wide experience to offer sound, con- 
structive advice in many ways— 
whether your problems deal with in- 


OR AMERICAN INDUSTRY 
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In Wisconsin: 


dustrial, scientific or agricultural 
chemicals. 


THEY CAN FURNISH Pertinent data on 
properties, grades, and packaging of 
General Chemical products . . . advise 
on materials and methods for handling 
and storing them . . . consult on their 
applications to your operations ...and 
work with you in the development of 
special chemicals to meet your indi- 
vidual requirements. 

When “extra hands” such as these 
can help you, just phone or write to 
the nearest General Chemical Com- 
pany Sales and Technical Service 
Office listed below. 


GENERAL CHEMICAL COMPANY 
40 RECTOR STREET, NEW YORK 6, N. Y. 


Sales and Technical Service Offices: Albany «+ Atlanta «+ Baltimore 
Birmingham «+ Boston +« Bridgeport + Buffalo « Charlotte +» Chicago 
Cleveland + Denver + Detroit +» Houston +» Kansas City + Los Angeles 
Minneapolis « New York « Philadelphia -« Pittsburgh + Providence 
San Francisco + Seattle + St. Louis « Wenatchee & Yakima (Wash.) 


General Chemical Wisconsin Corporation, 
Milwaukee, Wis. 


in one © The Nichols Chemical Semen. Limited 


treal . Toronto - Vancouve 


943 




















at @Serves for all jobs requiring ca- 
pacities between a small utility 


- ont plater and regular size Richards 
L aa Barrel Plater. 
@ Just the right size 


@ For acid or alkaline solutions 


@ Built for quick loading and 
unloading 


@ Maximum flexibility for many 
jobs 


QUICK AND EASY LOADING @ Requires less operating effort 


th ther barrel plate: 
@ Note how cylinder is swung forward and head aalreninsual ccna 


is held in position for loading. @ Carefully counterbalanced for 


e Switch type negative contact is made auto- easy handling 


matically when cylinder is lowered into tank. @ Speeds up and increases 

e@ Insulated negative connection through hollow production 

hub of cylinder prevents interference while load- @Can be used for a still plating 

ing or unloading. tank 

SIMPLIFIED TIME-SAVING yee srt Ways eve not 
necessary 

UNLOADING ; 

A iain eaile 2 tion f — @ Cylinder and gears made of 
@ Automatically placed in position for unload- hard rubber 


ing, cylinder is secured by handle and ratchet 
arrangement. Load can be emptied right into tote - 


L Lot. ] 





u ding trays are not necessary. 


¥g h.p. motor; 3 speeds—2, 4 or 12 r.p.m.; 
inside dimension of cylinder—10” dia.x 18”; 
capacity 8 qfts., or 30 Ibs., maximum; con- 
structed with steel tank for cyanide solutions, 
or rubber lined tank for nickel solutions. 


LASALCO, INC. pase 


7 2818-38 LA SALLE STREET ee ST. Louis ae Missou: 














944 


Tue Montaty Review 








fie 


cot 
op 
jac 
tel 


[EW 











ENVIRONMENTAL CONTROL 


of Metal Cleaning Processes 


By F.A. PATTY, 


Industrial Hygiene Consultant 
GENERAL MOTORS RESEARCH LABORATORIES—DETROIT, MICHIGAN 


(Concluded from August Issue) 


Water Cooled Condensers vs. Thermostats 


Vapor degreasers may be further classi- 
fied as those with and those without water- 
cooled condensers. Condensers on the safer 
operating equipment consist of water 
jackets or a set of pipe coils or both, ex- 
tending around the tank at some distance 
from the top. Some vapor degreasers, de- 
signed to operate with tetrachloroethylene 
and without condenser units, depend upon 
a bimetallic theromostat control alone to 
keep the vapor within the tank. The use 
of a mechanical device as the sole means of 
keeping the vapor from overflowing the 
tank is open to criticism, and when the 
thermostat is placed within a few inches 
of the top of the tank, the device is not 
sufficiently quick and certain of action to 
be dependable and safe. The purpose of 
the condenser is to limit the vapor space 
above the boiling solvent to a definite height 
and prevent the escape of concentrated 
vapors into the room. The vertical distance 
between the lowest point at which vapors 
can escape from the degreasing machine 
and the normal vapor level is called the 
“free board.” The free board should be a 
minimum of 15 inches and not less than 
one-half of the width of the machine. The 
temperature of that portion of the con- 
denser which extends above the vapor line 
should be maintained above room tempera- 
ture and below 110 degrees F. The effluent 
water should be regulated to within the 
same range. A temperature indicator or 
control is desirable. 
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Solvents 


The preferred solvent for water-cooled 
degreasers is ‘trichloroethylene, also called 
Perm-a-Chlor, Blacosolvy, Circosolv, Ce- 
colene, and Triad. Tetrachloroethylene, also 
called perchloroethylene, Perm-A-Kleen, and 
Phill-solv, can be used after the machines 
have been adjusted to suit the character- 
istics of the higher boiling solvent. Machines 
not equipped with water-cooled condensers 
are designed to operate with tetrachloro- 
ethylene only. They should not under any 
circumstance be operated with a more 
volatile degreasing solvent such as tri- 
chloroethylene. 

Besides trichlorcethylene and tetrachlo- 
roethylene, two other solvents have been 
used in water-cooled degreasers: carbon 
tetrachloride and ethylene dichloride. Be- 
cause of its volatility, high toxicity, and sus- 
ceptibility to hydrolysis into acid, carbon 
tetrachloride is not considered a suitable 
solvent in degreasing machines. Ethylene 
dichloride has been used by itself or mixed 
with trichloroethylene. Besides being toxic 
like all chlorinated hydrocarbons, it is also 
inflammable. Its flash point by the closed 
cup method is 56 degrees F. Vapor-air 
mixtures containing from 6.2 to 15.9 per 
cent by volume of ethylene dichloride explode 
with violence when ignited. 


Trichloroethylene vs. Tetra- 
chloroethylene 


It may be in order here to discuss briefly 
these two solvents and to point out cer- 
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TABLE I 
PROPERTIES OF TWO DEGREASING SOLVENTS 





Trichloroethylene Tetrachloroethylene 











Bolling point, degrees F....... .......cccececccese 189 250 
Heat of evaporation at b.p., Btu/Ib........... | 103.1 | 90.1 
Vapor pressure at 77 degrees F., mm mercury. .| 76 | 23 
Amount of vapor in “saturatea” air of 77 de- | | 
grees ¥., per cent by volume.............. 10 | a 
Density of vapor at b.p. (air at same tem- 
| ET ee en 4.5 Ce 
Density of vapor at b.p. (air at 77 degrees F, =1) a 1.3 
Density of air saturated with vapor at 77 degrees | 
F. (air at 77 degrees F. = 1).............- 1.35 ‘.4 
Density of 2,000 ppm vapor-air mixture at 77 | 
degrees F. (air at 77 degrees F. = 1)..... | 1.007 | 1.01 
Density of 2,000 ppm vapor-air mixture at 110 | 
degrees F. (air at 77 degrees F. = 1)........ 0.94 0.94 
ERE be Geer oe ae, ee a ee eee Mocerate Moderate 
MI ra sigh piats eA ccolnnhn ce TRO S scalhoradlss we ee Readily noticeable, net | Moderately strong, unat- 
offensive to most | tractive, offensive to 
persons | som persons 
IN 2 Soca acm sprain eat oh oe iced ce Winks | Difficult to ignite, no | Not inflammable under 
|  viclent explosion | any conditions 
Ignition temperature, degrees F............... | 770 | Does not ignite 
Temperature at which pyrolysis may become | 
significant (higher temperature should be | 
genus eavede Fi... 5cs.s cocci teccvicesl 248 | 284 





tain characteristics that may have a bear- 
ing upon the choice of a degreasing liquid. 
These are listed in Table I. 

The boiling points, which directly con- 
trol the temperature of the work on leav- 
ing the machine, differ. While the parts 
leaving tetrachloroethylene are too hot to 
handle, their high temperature may be 
advantageous in a subsequent operation. 
The high boiling solvent is said to be more 
effective in driving moisture from small 
orifices and crevices. Also, it is possible to 
use it in machines without water-cooled 
condensers. Because of the lower heat of 
vaporization and higher boiling point of 
tetrachloroethylene, more vapor condenses 
per unit weight of metal being degreased. 
This is conducive to more efficient cleaning 
of light gauge material. 

The higher temperatures required to boil 
dirty tetrachloroethylene may lead to more 
pyrolysis or decomposition of the solvent 
with resultant acid formation. 

The lower vapor pressure of tetrachloro- 
ethylene limits the amount of vapor that 
can exist in the air without condensation to 
about 3 per cent at 77 degrees F. The den- 
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sity of such a vapor-air mixture, 1.1, is 
frequently of more practical importance 
than the usually quoted pure vapor den- 
sity figure of 5.7. The latter would indicate 
that any escaping vapors would sink rap- 
idly to the floor. As a matter of fact, the 
concentration of vapors escaping from a 
degreaser is rarely greater than 2,000 ppm 
by volume. The density of such a mixture 
is essentially that of air at the same tem- 
peratures. At the temperatures existing 
above and around a degreaser in operation, 
always above 100 degrees F., the vapor 
escaping from the machine is usually lighter 
than the surrounding air and rises rather 
than sinks. 
is sufficient to overcome the slightly in- 


A 5-degree rise in temperature 


creased density of a 0.2 per cent (2,000 
ppm) vapor-air mixture and to cause it to 
rise from the surrounding room atmosphere. 

Fatalities have resulted from the use of 
solvent degreasers. Intoxication 
chiefly from inhalation of the vapors. It is 
doubtful that systemic industrial _ poi- 
soning results from absorption of these 
materials through the skin of the hands, the 
skin irritation may result from defatting by 


results 
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these as well as by other fat solvents. The 
odor of pure tetrachloroethylene is some- 
what more pronounced and less attractive 
than that of trichloroethylene and may be 
advantageous as a warning agent. 
Trichloroethylene at room temperature 
will not burn, but trichloroethylene vapors 
when heated above 110 degrees F., have a 
narrow inflammable range at around 20 per 
cent by volume. This range increases with 
temperature. Above 135 degrees F. it is 
from about 15 to 40 per cent by volume, and 
the ignition temperature is 770 degrees F. 
These conditions do not occur in plant at- 
mospheres but may occur within a degreaser. 
Trichloroethylene vapor does not ex- 
plode violently under any circumstances 
but may burn slowly to form dense smoke 
and gases such as chlorine, hydrogen chlo- 
ride and phosgene. Although tetrachloro- 
ethylene vapor does not ignite or burn, oils 
or greases accumulated during cleaning do. 
For that reason, sources of ignition, espe- 
cially overheating with gas or electiic 
heaters, should be avoided during distilla- 
tion for sludge removal. Also, welding on 
or in a degreaser should be avoided when 
Temperatures 
above 248 degrees F. for trichloroethylene 
and 284 degrees F. for tetrachloroethylene 
may cause significant decomposition (py- 


it contains any solvent. 


rolysis) and should be avoided, except possi- 
bly if necessary during solvent recovery. 


Stabilizers 


Commercial degreasing solvents sold un- 
der trade names, usually contain a small 
amount of a material known as a stabilizer. 
The purpose of the stabilizer, frequently 
organic amines, is to combine with or pre- 
vent the formation of free hydrochloric acid 
that might result from (1) oxidation of the 
degreasing liquid in the presence of air, (2) 
hydrolysis in the presence of water, or (3) 
pyrolysis under the influence of high tem- 
peratures. Nearly all chlorinated solvents 
are to some extent subject to decomposi- 
tion from these causes. For that reason, 
the stabilized solvents have been preferred 
where decomposition and resultant corro- 
sion have presented a problem. Some of 
the stabilizers are highly toxic and may 
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cause serious injury to health by inhalation 
or absorption through the skin. In the 
amounts supplied in commercial degreasing 
solvents, they have not, so far as I am 
However, the addi- 
tion of concentrated stabilizer by unquali- 
fied men in the plant is a dangerous prac- 
tice which should be discouraged. If a 
stabilized solvent is desired, it should be 
purchased and not made in the plant. If 
the solvent is suspected of being insuffi- 
ciently stabilized or of having an acid 
reaction, it is a simple matter for the chemist 
to determine the acid combining power by 
titration with methyl orange as indicator. 
A well stabilized solvent has been found to 
take the addition of 15 to 20 per cent of 
its volume of 0.1 normal acid before it 
evidences an acid reaction. If the solvent 
is found to have an acid reaction, it is 
acceptable practice to add to it a small 
excess of soda ash, distil and recover the 
solvent, remove the sludge, wash the de- 
greaser free from all traces of soda ash, and 
dry it completely before again filling it 
with solvent. 


aware, caused injury. 


Some samples of stabilized tetrachloro- 
ethylene have been found to lose their 
stabilizer on distillation because the sta- 
bilizers are insufficiently volatile to distil or 
too volatile to condense with the solvent. 
When corrosion results from the use of 
unstabilized solvents or solvent which has 
lost its stabilizer in distillation or by neu- 
tralization by acid, it may prove helpful to 
suspend a small bag of anhydrous sodium 
carbonate, soda ash, or anhydrous sodium 
metasilicate in the boiling liquid. These 
chemicals should not be added loose to the 
bath except in preparation for distillation 
with sludge removal, otherwise troublesome 
deposits may form on the work. 


Heat Source and Heat Controls 


Degreasers may be heated by electricity, 
Steam is usually preferred. 
Electricity and gas require thermostatic 
controls in the boiling chamber to prevent 
overheating. Gas fired units should be pro- 
vided with a flue from the combustion 
chamber to remove products of combus- 
tion. Steam pressure should never exceed 


gas, or steam. 
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25 psi for trichloroethylene and preferably 
should not be above 15 psi. Tetrachloro- 
ethylene requires pressures of up to 50 psi. 
All machines should have thermostatic con- 
trols located a few inches above the nor- 
mal vapor level to¥shut off the source of 
heat if the vapor rises above the condenser. 





Fig. 14. Air operated vapor level control to 


shut off steam 


The control device illustrated in Fig. 14 
operates with compressed air. If for any 
reason the safety steam shut-off valve 
should be closed or be blocked by sludge so 
that sufficient steam for efficient operation 
is not available to the boiling chamber, pro- 
duction stops. This condition has occurred 
and, therefore, provision has been made for 
admission of steam for emergency opera- 
tion until the valve can be cleaned or re- 
paired. Many degreasers have been fitted 
with a by-pass steam line that anyone can 
open by merely turning a valve (Fig. 15). 
It does not appear altogether logical to 
provide a safety control and at the same 
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time a parallel means for making its actioy 
useless. Such by-pass valves might better 
be locked in the closed position and the 
key placed in the hands of a responsible 
person, or the line removed and plugged 
so that the maintenance department’s 
cooperation would be required to open 
the by-pass. 

The control temperature of the boiling 
chamber may vary somewhat with the oil 
or grease which is being removed and, of 
course, must be somewhat above the boil- 
ing point of the clean solvent. The effect 
of mineral oil on the boiling point of de- 
greasing solvents has been determined by 
one of the solvent manufacturers. With 
trichloroethylene, cleaning is advised when 
the boiling temperature reaches 195 de- 
grees F.; with tetrachloroethylene, 260 
degrees F. These temperatures correspond 
to about 25 to 30 per cent of contaminating 
oils in the solvents (Fig. 16). 


Sludge Removal 

Sludge and metal chips should be re- 
moved as often as necessary to prevent 
their accumulation. The period between 
cleanings may vary from a few days to a 
month, depending upon the nature and 
extent of the work. The solvent should be 
distilled off until the heating surface or 
element is nearly, but not quite exposed, or 
until the solvent vapors fail to rise to the 
collecting trough. After cooling, the oil and 
solvent should be drained off and the sludge 
removed through side doors provided at 
the bottom for the purpose. A fire hazard 
may exist during the cleaning of machines 
heated by gas or electricity, because the 
flash point of residual oil may be reached 
and because trichloroethylene itself is 
inflammable at elevated temperatures (Fig. 
17). Following sludge and solvent removal, 
a degreaser must be thoroughly ventilated 
mechanically before any Maintenance work 
is undertaken which involves flames or 
welding. A person should not be permitted 
to enter or place his head within a degreaser 
until all compartments have been blown 
free of vapors. When entering, he should 
wear an air-supplied hose mask respirator 
as well as a life line held by an attendant, 
because not only may very high and anes 
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thetic concentrations of vapor be encoun- 
tered, but also the oxygen content of the 
atmosphere may be insufficient to support 
life. Such an atmosphere may cause uncon- 
sciousness with little or no warning (Fig. 18). 


ELECTRIC 





Fig. 17. Liquid level at end of distillation for 
sludge removal 


Location of Equipment 

Degreasers should be installed in large 
open departments with good general venti- 
lation but away from drafts from open 
windows, spray booths, space heaters, ven- 
tilating duct openings, or fans. When de- 
greasers are installed in pits, mechanical 
exhaust ventilation should be provided at 
the lowest part of the pit. It is not good 
practice to locate a degreaser beside an 
unventilated vat that evolves steam which 
may enter the degreaser. Open flames 
within perhaps 50 feet of a degreaser should 
have their products of combustion vented 
to the exterior, because if high concentra- 
tions of chlorinated solvent vapor come in 
contact with a flame, corrosive and irritant 
gases are formed. 

Ventilation 

A properly constructed and operated de- 
greasing unit located in a room of over 
30,000 cubic feet need not require a direct 
exhaust system and such a system May cause 
serious solvent loss. Also, a direct exhaust 
system may or may not offer satisfactory 
control for an improperly constructed or 
operated machine. Several fatalities have 
resulted from carelessness during the clean- 
ing of degreasers, but there have been few 
injuries or fatalities attributed to exposures 
arising from the normal operation of de- 
greasing equipment. Two fatalities recently 
attributed to prolonged exposure to tri- 
chloroethylene vapors arising from a de- 
greasing 


machine, occurred where the 
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degreasers were equipped with direct exhaust 
systems. This supports the general opinion 
that individual exhaust systems do not 
necessarily offer satisfactory control for 
faulty operating practices. General ventila- 
tion is a desirable safeguard even where 
direct exhaust systems have been installed, 
Any direct exhaust system should not pull 
air from the degreaser but should remove 
only the air rising above the degreaser if 
excessive solvent loss is to be avoided. 
Degreasers should be kept covered when 
not in use. However, frequent and abrupt 
covering and uncovering, which tends to 
fan the vapors out of the machine, is more 
wasteful of solvent than leaving the cover 
off until the job is finished. 


For the con- 





Fig. 18. Use of air supplied hose mask respira- 
tor during work on degreaser 
veyorized and enclosed machine, a relatively 
small volume of air exhausted just inside 
the opening at which the operator stands for 
loading or unloading, causes a slight in-draft 
and controls the exposure without increas- 
ing the solvent loss (Fig. 19). A consider- 
ably greater volume of exhaust, correctly 
applied outside the machine, is likewise 
effective in control without causing excessive 
solvent loss (Fig. 20). A vertical slot at the 
top of an open degreaser offers satisfactory 
control but may increase solvent loss espe- 
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Fig. 20. Satisfactory exhaust nood with 
exhaust applied outside loading port 
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cially if the volume exceeds 30 CFM per 
square foot of tank surface (Fig. 21). 


Common Causes of Solvent Loss 


Five general and very common causes of 
solvent loss and atmospheric contamination 
may be pointed out: 

1. Air motion of more than about 50 feet 
per Minute across an open top degreaser, 
especially when directed lengthwise, causes 
excessive solvent loss. The greater the ve- 
locity, the more solvent becomes dispersed 
into the atmosphere. Drafts should be 
eliminated and degreasers should be cov- 
ered when not in use. 





Fig. 21. Slot exhaust on open’ top, degreaser 


2. Mechanical displacement of solvent 
vapor May result from overloading, espe- 
cially where there is insufficient clearance 
between the sides of the rack or the work 
and the machine. Also, when the load is 
large in relation to the heat input, it will 
cool and condense so much vapor as to cause 
the vapor level to fall and draw air into 
the degreaser. 

The area above the vapor level in a de- 
greaser is filled with a more or less rich 
solvent-air mixture. When the vapor level 
is lowered, the volume of this vapor-air 
mixture is increased by drawing in air from 
the room, and when the level is brought 
back to normal, some of the mixture is 
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orced out into the room. For instance, a 
one-foot fluctuation in a 3’ x 8’ degreaser 
displaces 24 cubic feet of solvent-air mix- 
ture into the room. The heat input should 
be sufficient to prevent the vapor line from 
falling below the bottom of the condenser 
under maximum load. 

Machines not equipped with water con- 
densers but only with bimetallic thermostats 
placed well up on the side of the machine, 
may displace an appreciable volume of 
vapor-air mixture each time the vapor rises 
to the thermostat. Where the change of 
vapor level exceeds six or eight inches in 
the normal operation, excessive solvent loss 
and air contamination will result. The 
greater the change in level and the more 
frequent its occurrence, the greater the 
solvent loss and air contamination. 

3. Improper Operation of Condenser. All 
too frequently, excessive solvent loss can 
be traced to failure to open the valve to 
start the condenser operating before heat is 
applied to the boiling compartment. 


It is also a mistake to run too much 
water through the condenser. The effluent 
water should never be below room tempera- 
ture and may safely reach 110 degrees F. 
with trichloroethylene and 130 degrees F. 
with tetrachloroethylene. If the tempera- 
ture of the condenser water falls below that 
of the room, water may be condensed from 
the room air and enter the solvent, causing 
a mixed vapor of water and solvent to form 
and float above the true vapor level. This 
condition, which leads to excessive solvent 
loss, is made apparent by a fog or white 
mist floating in the machine. Water from 
any other source such as the parts being 
degreased or a leaky condenser, will, of 
course, do the same thing. Water is further 
undesirable because of its tendency to 
produce corrosive acid by hydrolysis of 
the solvent. 


The control of the temperature of the 
condenser should not be left to guesswork. 
Instead, the water flow should be adjusted 
by a key valve or other means to give the 
correct temperature reading on an indi- 
cator, and the water should be turned on 
full at the shut-off valve. This adjustment 
should be made either for the minimum 
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temperature reached during operation un. 
der full load or for the maximum temperature 
during idling. It is desirable practice to 
provide a safety control to make it impossi- 
ble to heat the boiling chamber before 
water is turned on in the condenser. This 
can be arranged in various ways, one of 
which is illustrated in Fig. 22. 

4. Speed of Work. One of the hardest 
things to control on hand-operated open- 
top machines is the speed of the work. 
Ordinarily it should not exceed 11 or 12 
feet per minute while work is being low- 
ered into or raised out of the machine, as 
well as when it is moved within it. Higher 
speeds may cause vapor to be displaced or 
mixed with air by agitation. However, some 
conveyorized machines operate satisfactorily 
at twice this speed. 

5. Carry Out. The work should always 
remain in the vapor until it appears dry, 
otherwise liquid solvent will be carried out 
to evaporate in the room air. Absorbents 
such as rope, cloth, or wood, should not 
be a part of the work, rack, or hoist. Solvent 
may also be carried out in tubes, cups, 
intricate shapes and recesses. This kind of 
work should be racked at an angle or tilted 
or rotated in the vapor zone until all liquid 
has been drained. 


GENERAL CONSIDERATIONS 

1. Prevent the offensive material from 
being dispersed into the general atmosphere 
(a) by enclosure, (b) by process ventilation 
as local as possible or, when this cannot be 
applied advantageously or effectively, (c) 
by use of general ventilation to dilute atmos- 
pheric contamination to below harmful levels. 

2. Let control measures, such as layout 
and installation, receive careful considera- 
tion and be a part of the construction or 
alteration plans to hold at a minimum need- 
lessly expensive additional alterations as 
well as ventilation monstrosities. When in 
doubt regarding the extent of atmospheric 
contamination or the most desirable method 
of control, consult one or more of the infor- 
mation sources available. 


SUMMARY 


Acid Cleaning. Gases, mists and vapors 
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must be controlled because they are (1) 
irritant and toxic and (2) corrosive to 
metals. The degree of control depends upon 
the location of the operation in relation to 
other operations, as well as upon whether 
the exposure causes moderate irritation or 
is immediately dangerous to health. 

Alkali cleaning baths require protection 
from splash hazards and control of steam. 

Emulsion cleaners range in content from 
relatively safe to more hazardous materials, 
and the protective measures required de- 
pend upon the composition of the cleaner. 

Cyanide dips necessitate control of escape 
of hydrogen cyanide and safeguards against 
the accidental addition of acid. 


Main WATER 
VAL Ye 


Burn-off requires control of smoke. 


Molten salt and alkali baths require safe- 
guarding from splash and splatter haz- 
ards and ventilation of any corrosive or 


offensive fumes. 


Solvent degreasing necessitates: the pre- 
vention of excessive solvent from evaporat- 
ing into poorly ventilated surroundings. 
Fire and explosion hazards and exposures 
possibly harmful to health must be inves- 


tigated and controlled. 


Atmospheric concentrations of gas or vapors 
that are harmful to health are infinitely less 
than those in the inflammable range, but the 
effect is more obscure and less spectacular. 
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ndenser before admitting 
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ACID CLEANING COMPOUND 


MURAC is a fast acting, safe, inhibited acid- 
type cleaner, scale remover and pickling bath 
concentrate. 


MURAC is economical to use—direct from car- 
boy or diluted as much as one part MURAC to 
four or more parts of water. 


MURAC has a highly selective action on the 
scale and does not attack the base metal notice- 
ably. MURAC is consumed only in removing 
scale and rust, and nof in pickling action on 
the metal surface. 


MURAC improves working conditions because 
acid fuming is controlled. 


Prompt shipments from our plants and ware- 
house stocks. 


We will gladly send literature and prices. 
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@ Here’s an M&W finish that permits accurate reten- 
tion of all desirable surface qualities of most metals . . . that 
adds lasting protection against heat, cold, weather, corrosion, 
stain and perspiration — Dulac Clear Universal Lacquer #462. 
It’s formulated to give good adhesion with either the spray, dip 
or brush method. And it fits into fast production schedules because 
in five to ten minutes this successful general purpose lacquer dries 
out of dust . . . hardens in one hour. For complete information, 
write for Technical Data Bulletin 110 or let an M&W technical 


consultant discuss your requirements privately with you. 


PIONEERS 
1N PROTECTION 


... where indusly goes with finishing problems 











& WALDSTEIN COMPANY sew ietsty 


"$658 Corvoll’Avenve, Chicogo 12 * . 6 Jersey Street, Boston 1§ > 1228 West Pico Bouleyord, Los Angeles 15. 
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ABSTRACT 


Copper has a very strong tendency to 
combine with sulfur. The copper sulfide 
formed is soluble in sodium or potassium 
cyanide. Since steel does not react to any 
extent with either sulfur or cyanide,copper can 
be readily stripped from steel by this method. 

Results are given of a study of some of 
the variables affecting the rate of form- 
ation of copper sulfide and its dissolution 
in cyanide solutions. 

An important development during this 
research is the discovery that “agricultural” 
lime sulfur, a relatively inexpensive material, 
is entirely satisfactory for this process. 

The calcium polysulfide content of a bath 
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can be maintained, except for drag-out, by 
the addition of sulfur which is readily 
soluble. 

Efforts to prolong the life of the cyanide 
solutions with addition agents or by re- 
The use of 


mechanical methods to remove a _ portion 


generation were unsuccessful. 


of the copper sulfide film prior to cyanide 
treatment was partially successful. 


INTRODUCTION 


The reactions involved in the sulfide- 
cyanide method are given below: 

Cu + CaS, — CuS + CaS,.-; (1) 
copper + calcium polysulfide — copper 
sulfide + calcium polysulfide 
2CuS + 8NaCN — 2NaeCu(CN)3 + C2N2 
+2Na8 (2) 
copper sulfide + sodium cyanide — 
sodium cupro-cyanide + cyanogen + 
sodium sulfide 


For the regeneration of polysulfide: 
CaS,-1 + S = CaS, (8) 
calcium polysulfide + sulfur = calcium 
polysulfide 

An investigation was made of some of the 
factors affecting this method of stripping 
copper, namely: 

1. Concentration of the calcium poly- 
sulfide 
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2, Time of immersion in the polysulfide 
solution 

3. Temperature of the polysulfide and 
cyanide solutions. 

Cost is one of the major considerations 
in any stripping process and this factor 
guided the thinking in the early stages of 
this research. Since the sulfide solutions 
in general use by platers are relatively ex- 
pensive, an effort was made to find a low 
cost substitute. 

“Agricultural” Jime sulfur, a 
calcium polysulfide, is used in’ tremendous 
quantities in the spraying of orchards and 
Preliminary test 
results with this material were comparable 
to those obtained with materials in general 


is a very cheap material. 


use by platers. Accordingly, further tests 
were conducted to evaluate this material 
completely. 

A second factor contributing to the cost 
of this method is the large amount of sodium 
cyanide required to dissolve the coppe1 
sulfide. It will be noted in reaction (2) that 
there are required eight molecules of sodium 
cyanide to dissolve two molecules of copper 
sulfide. 


converted to copper sulfide requires for its 


Thus, every gram of copper that is 


dissolution 3.07 grams of sodium cyanide. 

It was felt, therefore, that it would be a 
worthwhile accomplishment if some reduc- 
tion could be achieved in the quantity of 
cyanide required. Accordingly, two princi- 
pal lines of attack were followed: (1) the 
use of addition agents in the cyanide solution 
in order to prolong its useful life and (2) 
the use of mechanical means to remove as 
much of the copper sulfide as_ possible 
BEFORE the work is immersed in the cyanide 
solution. 


EXPERIMENTAL 


The data presented in the graphs and 
tables “agricultural” 
of 24% 


and a Baumé reading of 32-33 degrees. The 


obtained with 


lime sulfur of a_ sulfur 


were 
content 
calcium polysulfide, sodium cyanide and 
“agricultural” lime sulfur were commercial 
grades. No effort was made to purify them or 
to use chemically pure materials since it was 


felt that these precautions were not war- 
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ranted. The chemicals added to the cyanide 
solutions, however, were CP grade. 

The tests were run on small steel panels 
having a total area (both sides) of 2 square 
inches. These were copper plated in a 
Rochelle salt copper bath to a thi¢kness of 
approximately 0.002 inch per side and were 
suspended in the test solutions by steel 
wite. One hundred millimeters of the sulfide 
The 


constant at the 


and cyanide solutions were used. 


levels were maintained 
elevated temperatures by frequent additions 
of distilled water. A large water bath was 
employed around the solutions to keep the 
temperature constant. 

The general procedure for making a run 
was as follows: The previously weighed 
copper plated steel panel was immersed in 
the sulfide solution for a definite length of 
time, rinsed very thoroughly in water, dried 
and reweighed. It was then immersed in 
the sodium cyanide solution to dissolve the 
copper sulfide film, rinsed, dried and weighed 
again. The difference between the original 
weight of the copper plated panel and the 
third weighing (after 
cyanide solution) represents the amount of 
This 
can be converted to thickness of copper or 
to the 
by the use of proper factors. 


immersion in the 


copper removed. weight difference 


amount of copper sulfide formed 


Effects of Temperature of Sulfiding Solution 
and Time of Immersion 


In Figure 1 is shown the thickness of cop- 
per converted to copper sulfide for a series of 
concentrations of “‘agricultural’’ lime sulfur 
at several temperatures. The time of im- 
mersion in the sulfide solution was two 
minutes. 

The curves show that the lower the tem- 
perature, the lower the rate of penetration 
or change of copper to copper sulfide. The 
graph further indicates that an increase in 
concentration up to 70% i. e. 70 
parts of the 32-33° Bé solution with 30 
parts of wate1, increased the 1ate of pene- 
tration. this value, there 
decrease. 

Since the curves show the optimum operat- 


Above was a 


ing conditions for the lime sulfur to be 
(a) concentration of 70% and (b) tempera- 
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Fig. 1. Thickness of cast copper converted to copper sulfide during 
two-minute immersion in ‘“‘agricultural’’ lime sulfur solutions 


ture of 85° C (185° F) or higher, these 
were used in most of the subsequent ex- 
periments. 
TABLE I 
Effect of Immersicn Time on Rate of Sulfiding 
of Copper 


Solution—70@ “agricultural” lime sulfur 
Temperature—85° C (185 °F) 








Immersion 
time Thickness of copper sulphided 
minutes inch 

2 0.0015 

3 0.0019 

5 0.0020 

10 0.0024 

210 0.0028 








The depth of penetration with increase in 
immersion time is shown in Table I. It 
may be seen that the rate of formation of 
copper sulfide at this elevated temperature 
(85° C) is quite rapid during the first three 
minutes. Thereafter, the rate is appreciably 
slower. From a practical standpoint, this 
means that for the most rapid stripping of 
copper deposits, the immersion time in the 
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sulfide solution should be comparatively 
short, of the order of three to five minutes. 
The sulfide treatment is followed by thorough 
rinsing in water and immersion in the cyanide 
solution. The cycle may be repeated if 
necessary. 


A test run at 25° C (77° F) showed that 
six minutes were required for a penetration 
of 0.001 inch. At the end of three hours, 
0.0018 inch copper had been removed. 


Effect of Stripping on Base Metals 


An important factor in this method of 
stripping copper from ferrous metals is the 
excellent condition in which the base metal 
is left after the copper has been taken off. 
A check was made to ascertain how much, if 
any, base metal was lost by prolonged im- 
mersion in the calcium polysulfide solution at 
an elevated temperature (82° C). The 
results are shown in Table II. 


It is evident that losses are too small to 
require consideration. The surface was in 
good condition with no noticeable etching 
or pitting even after three hours of immersion. 
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TABLE II 


Effect on Steel and Iron of Immersion in Lime 
Sulfur Solution 


Solution—70&% “‘agricultural” lime sulfur 
Temperature—82° C (180° F) 























Weight loss in mg/2 sq. in. 
Immersion Low High Malle- 
time carbon carbon able 
minutes steel steel iron* 
60 0.8 0.1 0.7 
180 t.2 0.4 _ 
*polished 


Effect of Addition Agents in the Sodium 
Cyanide Solution 

When copper sulfide dissolves in sodium 
cyanide (reaction 2), copper is reduced to 
the cuprous state and one of the products 
formed is cyanogen (CgNe) whereby twenty- 
five per cent of the cyanide is lost. It ap- 
peared that the addition of some reducing 
agent might result in a saving of this cyanide. 
However, sodium sulfite which is a good 
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a compromise temperature range of 80- 
85° C (176-185° F) is recommended. 

Some saving of cyanide is possible by 
raising the temperature to 95° C (203° F) 
when the solution is no longer active at 
lower temperatures. 


It is interesting to note that at 70° C 
there is little difference in the quantities 
of copper sulfide dissolved in the cyanide 
solutions with and without addition agents. 
However, the solutions containing sulfites 
and nitrites show a lower rate of increase in 
solubility of copper sulfide with increased 
temperature than the straight soduim 
cyanide solution. 

It was noted that a black precipitate, 
presumably copper sulfide, was deposited 
when a spent cyanide solution which had 
been operated at 95° C, was cooled. This 
precipitate redissolved when the bath was 
reheated. Removal of the precipitate by 
filtration of the cold solution did not in- 
crease the activity of the clear, reheated 
filtrate. 


TABLE III 


Effect of Addition Agents in Sodium Cyaniae Solution 
on Solubility of Copper Sulfide 


Solution—120 g/l (1 lb/gal) NaCN 




















Addition Copper dissolved, g/1 
Agent Concentration g/1 70° C ss* C 90° C 
PN i. 55a. bait wore die ei cieis mets _ 42.6 50.1 70.0 
ere 50 45.8 — $1.1 
Sodium nitrite ....cccccseves 100 46.3 oo 54.2 
SOGIMM ACEALE... o.ccccccsiess 100 44.1 — -- 
Sodium ferro-cyanide........ 100 39.5 -— — 








reducing agent, had no appreciable effect 
in a concentration of 80 g/l (10.6 oz/gal). 
Other addition agents were tried with little 
or no improvement. The data in Table III 
summarize the results obtained in this study. 

It is evident from Table III that there is 
a distinct advantage in operating a straight 
cyanide solution as hot as possible from the 
standpoint of solubility of copper sulfide. 
However, at very elevated temperatures, 
there is a strong tendency for the sodium 
cyanide to decompose and, for this reason, 
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Electrolysis of the spent cyanide solution 
with an iron anode caused copper to be de- 
posited on the cathode and produced some 
regeneration. Simultaneously, however, the 
cyanide was oxidized at the anode and this 
prevented the process from being successful. 


Use of Mechanical Methods to Conserve 
Cyanide 

In general, all attempts to conserve 

cyanide by the chemical means described 

above were of no avail. The possibility 
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the copper sulfide by mechanical meaiis 
before immersing the piece in the cyanide 
solution. 
in cyanide proportional to the amount of 
copper sulfide removed mechanically. 
There are a number of mechanical means 
which might be used for this purpose such 
as (1) a strong jet of water, (2) hand scrub- 
bing with a brush, (3) an air blast and (4) 
tumbling. The success of any one of the 
aforementioned methods requires the copper 
sulfide film to be more or less non-adherent 


In this phase of the work, a strong jet 
of water was employed. Some typical re- 
sults are shown in Table IV. It is evident 
that since only 20-40% of the total coppe1 
was removed by the strong water jet, the 
film was not held loosely enough. Further 
work with greatly improved results will be 
presented in the next report. 


still remained of removing some or all of 


This would introduce a saving 


+ 9°), (3) time of immersion—3 to 5 minutes. 

3. The lime sulfur solution has little or 
no effect on carbon steel or malleable iron 
even on prolonged immersion at elevated 
temperatures. 

4. The sodium cyanide solution used to 
dissolve the copper sulfide film should be 
operated hot for maximum efficiency. A 
temperature of 80-85°C (176-185° F) is 
recommended. 

5. Some addition agents were tried but 
had no beneficial effect in prolonging the 
usefulness of cyanide solutions or regener- 
ating them. 

6. The use of a mechanical method for 
the removal of copper sulfide in order to 
conserve cyanide was partially successful. 

The use of sodium polysulfide in the sulfide- 
cyanide method will be described in a 
subsequent report. Date on the stripping 
of copper from zinc alloy die castings will 
also be presented. 




















TABLE IV 
Copper Sulfide Removal with Strong Water Jet 
Copper removed 
With In 
Time in sulfide Temperature water cyanide Total 
solution of sulfide jet solution — 
minutes solution °C gram gram gram inch 
2 85 0.103 0.344 0.447 0.0015 
180 25 0.181 0.344 0.525 0.0018 
900 25 0.240 0.383 0.623 0.0021 

















SUMMARY 

This portion of the study of the sulfide- 
cyanide method of stripping copper has led 
to the following conclusions: 

1. “Agricultural” lime sulfur, having a 
sulfur content of approximately 24% and 
a Baumé reading of 32-33°, may be used 
satisfactorily in this process. It is a low 
cost substitute for the calcium polysulfide 
solutions commonly purchased for stripping 
of copper. 

2. The optimum operating conditions for 
the lime sulfur treatment have been estab- 
lished. They are: (1) concentration—70% 
by volume of lime sulfur, 30% by volume of 
water, (2) temperature—85° C + 5° (185° F 
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Ep1Tor’s Note: IT WILL BE NOTED THAT THI 
REPORT CONTAINS NO DATA ON THE RATE OF DE 
COMPOSITION OF EITHER THE CALCIUM SULFIDE BATH 
OR THE SODIUM CYANIDE BATH AT ANY TEMPERA- 
TURE. FOR INFORMATION ON THE DECOMPOSI- 
TION OF CYANIDE, THE READER IS REFERRED TO THE 
PAPER BY R. M. WICK, ‘‘THE DECOMPOSITION OF 
CYANIDE SOLuTIONS,"” THE MONTHLY REVIEW 
19, No. 10, 20-23 (ApRIL 1933) IN WHICH THE 
CONCLUSIONS WERE REACHED THAT 45° C (115° F) 
“IS THE MAXIMUM TEMPERATURE FOR OPERATION IF 
ECONOMY OF CYANIDE IS IMPORTANT’ AND THAT 
BELOW 65° C (149°F) 1F “FOUND TO BE NOT OTHER- 
WISE OBJECTIONABLE, AN ADDITION OF ALKALI WILL 
GREATLY REDUCE THE LOSS IN CYANIDE.””’ IT IS ALSO 
SUGGESTED THAT IF THE STEEL ANODE HAD BEEN 
PLACED IN A POROUS CUP CONTAINING A SODIUM 
CARBONATE SOLUTION, THERE WOULD HAVE BEEN 
NO ANODIC OXIDATION OF THE CYANIDE ON ELEC- 
TROLYSIS. 
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RESEARCH NEWS 


Research Committee and Executive Board 
Meeting 

The Research Committee will meet in the 
Waterbury Club, Waterbury, Connecticut, 
on Friday, September 13, at 10:30 A. M. 
This meeting has been arranged so that the 
Research Committee can attend the Water- 
bury Branch meeting Friday evening. The 
Officers and members of the Research Com- 
mittee will enjoy this opportunity of meeting 
a number of the New England members 
of the Society. 

An Executive Board meeting being sched- 
uled for the following day, the National 
Officers will undoubtedly plan to attend the 
Research Committee meeting and the 
Branch meeting and stay over for the Board 
meeting on Saturday. 

Members of the Research Committee and 
the Executive Board who have not made 
hotel reservations are advised to accept 
Research Committee Chairman E. T. Can- 
dee’s kind offer to make reservations for 
them. 


PLATING INSTITUTE OFFERS NEW 
SERVICE TO INDUSTRY 


In order to assist manufacturers in selecting 
the type of plating, rustproofing or metal 
finishing best suited to their purpose, The 
Plating Institute, 2237 Dime Building, De- 
troit, Michigan, has established a committee 
of experts to consult with and advise those 
interested. 

Raymond H. Shock, Executive Secretary, 
states that many new metal finishing, plating 
and rustproofing processes were developed 
during the war for which local facilities are 
available, and it is the purpose of the Insti- 
tute to help manufacturers facilitate their 
requirements by supplying information rela- 
tive to processes and reliable sources to do 
the work. 

There will be no charge for this service 
and it is hoped it will be used freely by all 
those whose products require plating or 
rustproofing. 
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LIBRARY COPIES RECEIVED 


Three members have contributed to the 
drive to place copies of THe MontTHty 
Review and the Proceedings in strategically 
located libraries. They are John Acheson 
of the Toronto Branch, Clarence Anderson 
of the Milwaukee Branch and Harry M. 
Saltzberg of the Boston Branch. 

Many thanks. 

It is hoped that many more of our mem- 
bers will follow their good example. 


REVIEW INCREASES 
FOEIGN SUBSCRIPTIONS 


The Subscription Department of the 
Monruiy Review reports that there are 
now more that 70 subscriptions going 
to the U. S. S. R. 

This is just one example of the rapidly 
increasing foreign subscriptions to the 
Review, now that the war has ended. 

Congratulations go to the various authors 
who supply the valuable reading material. 





Wak U.S. 
SAVINGS BONDS 
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THE DEPENDABLE BLACK 
FINISH for STEEL PARTS 


There is a world of difference in black finishing processes. 
Experience and ‘“‘know how” are not common to all. 
Chemical composition of the salts differ; procedures 
vary; and results are definitely not comparable. 


But you can rely on the well-known Du-Lite Process 
with absolute confidence. It will blacken your steel 
parts uniformly, consistently and attractively—in regular 
volume production. 


Du-Lite has succeeded where others have failed. And 
in every instance it has been because of the wide and 
varied experience and superior knowledge of the Du-Lite 
Engineer, as well as the easy workability of the Du-Lite 
Process. Du-Lite has specialized in steel finishing. 


There is a Du-Lite Service Engineer in your territory 
and he will be glad to consult with you. Call or write 
Du-Lite at Middletown. 


DU-LITE CHEMICAL CORP. 


| DEPT. C, MIDDLETOWN, CONN. 
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There’s an Alsop “Sealed-Disc’’ Filter 


for practically every plating solution 





Know Why! 


The Alsop “‘Sealed-Disc’”’ Filter was designed 
to meet plating room requirements—check 
these four features and “know why” so many 
platers insist on Alsop’s “Sealed-Disc” Filters. 


1. Completely enclosed, air-tight unit, eliminating loss 
through leakage or dripping. No filtering powders 
required, or slurry mixing tanks needed for general 
everyday plating work. 


2. Exceptionally small space requirement. For example, 
a 600 gals. per hour filter complete with electric pump 
requires only a 9’ x 20” floor space—a 2,000 gals. per 
hour machine requires only 12” x 24” of floor space. 


3. Filter discs can be changed quickly and easily even 
when changing from one solution to another. Anyone 
can do it in a very few minutes. 


4. Made in sizes, with or without pumps, from 1 gal. per 
minute up to thousands of gals. per hour. 














The “Sealed-Disc” Filters offer these 
features and many more. You can 
have positive, trouble-free plating. 
Just write for details or contact your 
regular plating supplier. 

















Filters: Filter Discs ¢ Sheets-Mixers Agitators 





109 Fine Street, Milldale, Connecticut 
es a eee 
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By GEORGE B. HOGABOOM 


Consultant, New Britain, Conn. 


No. 2,403,821, July 9, 1946—Polishing 
Cloth—J. D. Morgan and R. E. Lowe, as- 
signed to Cities Service Oil Co., New York, 
Nk; 


1. A cloth for cleaning and polishing metal 
surfaces comprising a soft and absorbent 
sheet impregnated with a polishing mixture 
consisting of from 5 to 10 per cent by weight 
of oleic acid, from 1 to 4 per cent by weight 
of triethanolamine, from 20 to 60 per cent 
by weight of magnesium oxide (light), from 
15 to 45 per cent by weight of precipitated 
calcium carbonate and from 10 to 30 per cent 
of infusorial earth. 


No. 2,404,289, July 16, 1946—Detergent 
Composition—W. B. Hicks and D. J. 
Saunders, assigned to The Solvay Process 
Company, New York, N. Y. 


1. A detergent composition comprising (by 
weight) 40 to 50 parts sodium carbonate, 
25 to 33 parts tetrasodium pyrophosphate, 
2 to 7 parts trisodium phosphate, 2 to 7 
parts sodium metasilicate and 1 to 3 parts 
of water-soluble, solid organic sulfonate de- 
tergent. 


No. 2,404,298, July 16, 1946—Saponaceous 
Detergent Having Improved Hard-Water 
Characteristics—H. H. Kroll and M. Weis- 
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berg, assigned to Alrose Chemical Co, 
Cranston, R. I. 


1. A detergent having improved hard water 
characteristics comprising a water-soluble 
organic amine, an amide an alkylol amine and 
a higher molecular weight carboxyacid, and 
a water-soluble soap, in ranges 5-20, 20-40 
and 40-80 per cent, respectively, said per- 
centages being based on the amount of 
these same three components, which deter- 
gent has the form of a bar or cake with a 
smooth uniform appearance and the smooth 
feel of bar soap and which is produced by 
heating the aforesaid components at sub- 
stantially 125°-160° C for a period of sub- 
stantially 45-15 minutes. 


No. 2,404, 364, July 23, 1946—A pparatus 
for Recovering Metals—Thomas B. Cooper 
and William Schulz, assigned to Cooper 
Development Co., New York, N. Y. 


1. An apparatus for reclaiming white 
metals from dross including a casing having 
a heating cavity, a cradle rotatably sup- 
ported in said cavity, means of imparting 
rotary movement to the cradle, a receptacle 
having an upwardly and outwardly in- 
clined side wall, said chamber closed to the 
atmosphere and removably fitted in said 
cradle and adapted to contain molten metal 


Tue Monraty Review 





whic 
less 
hydi 
acti 
a re 
flow 
abou 
solu 
hav’ 


No. 
E 


0.5 








to be separated, an agitator mounted to 
rotate freely within receptacle, and means for 
retarding the agitator relative to the rotation 
of the receptacle and the molten metal. 


No. 2,404,367, July 23, 1946—Water Purifi- 
cation—W. W. Durant and W. A. Blain, 
assigned to American Cyanamid Co., New 
York, N. Y. 


1. A process for purifying water, the steps 
which comprise passing water containing 
less than 20 ppm of total solids through 
hydrogen zeolite and then through an anion- 
active material which has been treated with 
a reagent to adjust the pH of effluent water 
flowing from said anion-active material to 
about 7.5, said reagent being an aqueous 
solution of a carbonate and bicarbonate and 
having a pH of about 7.5. 


No. 2,404,948, July 30, 1946—Control of 
Electrolytic Processes—C. P. Crocco, as- 
signed to Westinghouse Electric Corpora- 
tion, East Pittsburgh, Pa. 


An object of the present invention is to 
provide a control system for continuous 
electrolytic process which shall function to 
coordinate the speed and the current density 
in the process. 

Another object of the invention is to 
provide a control system for an electrolytic 
process for continuously treating a con- 
tinuous moving length of material which shall 
function so to coordinate the current dens- 
ity and the speed of travel of the length of 
the material as to produce uniform treat- 
ment of the length of material regardless of 
changes in the speed of travel of the length 
of material. 

Another object of the invention is to 
provide a control system for an electro- 
lytic process for continuously treating a 
continuously moving length of material 
which shall function to provide any desired 
ratio between the speed of the length of 
material and the current density in the 
process and which shall function to vary the 
ratio of speed to current density in response 
to changes of the speed of the length of 
material. 
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2. In a control system for an electrolytic 
process, an electric -motor for causing a 
length of material to travel through the 
process, first generator means for energizing 
the motor, second generator means for 
supplying current to the process, said 
second generator means having an excitation 
circuit connected to be energized in ac- 
cordance with the voltage of the first gener- 
ator means, third generator means connected 
in said excitation circuit, a first pilot gen- 
erator operable to develop a potential pro- 
portional to the speed of the material, 
second pilot generator means operable to 
develop a potential proportional to the 
current supplied to the process, regulator 
means opelable to control the excitation 
of the third generator means, said regulator 
means having one operating circuit energized 
in accordance with the potential of the first 
pilot generator and a second operating cir- 
cuit energized in accordance with the poten- 
tial of the second pilot generator, first vari- 
able resistance means operable to vary the 
excitation of the first generator means, and 
second vatiable resistance means actuated 
in conjunction with said first variable re- 
sistance means for varying the effectiveness 
of the potential of the second pilot generator 
on said second operating circuit of the 1egu- 
lator means, thereby to provide for varying 
the ratio between speed and the current 
as the speed of travel is varied. 








A. S. T. E. Semi-Annual Convention, 
October 10-12 


The American Society of Tool Engineers has 
announced, through its president, A. M. 
Sargent, preliminary plans for the largest 
Semi-Annual National Convention in the 
Society’s history, to be held at Pittsburgh, 
Pennsylvania, October 10, 11, 12, 1946. Con- 
vention headquarters will be the 17th Floor 
of the Hotel William Penn. 

Seminars on timely technical subjects, 
visits to industrial plants in the Pittsburgh 
area employing new production techniques, 
showings of engineering films, the Semi- 
Annual Banquet, and many special events 
make up the comprehensive convention 
agenda, according to Sargent. 
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»_SARCO COMPANY, INC, 
475 FIFTH AVENUE 






[ BHIGH SPEED COPPER 
| a CHROME 







ANODYZING £ 
MOLY BLACK & ) 


‘ 


we ELECTRIC 


as 
as de 


low cost - Weigh accuracy 


From high speed copper to chrome, and anodyzing to cleaning and rinsing tanks, 
Sarco has a complete line of temperature controls. The cost varies according to the 
problem involved, but for the purposes illustrated the simple, inexpensive Sarco LSI 
Electric Control will do the trick. 


It combines accurate temperature indication with automatic control. It is used exten- 
sively for both heating and cooling because it costs less, is more reliable and because 
of the easy adjustment by thumb screw and the built-in dial thermometer. 


This is only one of the many Sarco plating controls which range from the low. cost 
Sarco Thermoton, for approximate control of cleaning and rinse tanks, to the highly 
accurate TR-21 regulator used on many automatic plating operations. 


Our representative can show you how others have solved plating problems similar 
to yours. 
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MEAKER 


FULL AUTOMATIC MACHINES 
for 


Plating * Cleaning * Processing 





— 


Adaptable to Any Operating Sequence 


Simple in design and heavily constructed to oper- 
ate continuously without excessive maintenance. 


Meaker Process Lines for Electrogalvanizing 


. Wire and Strip Steel 


THE MEAKER COMPANY 
1629-41 South 55th Ave., Chicago 50, Ill. 





Detroit Distributor: 
GEORGE L. NANKERVIS CO. 
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By FRANK K. SAVAGE 


Chairman, Program and Educational Committee 


The Surface Treatment of Hot-Dip Gal- 
vanized Coatings Preparatory to Painting and 
Its Relation to Corrosion Resistance 


E. F. PELLOWE and F. F. POLLAK. 
Sheet Metal Inds., 23, 82-84, 85 (January 
1946). 


Six methods of surface treatment to im- 
prove adhesion of paint on hot-dip gal- 
vanized coatings are: natural weathering, 
mechanical roughening, galvannealing,etch- 
ing, depositing lead or copper metal deposits 
or black etching, and phosphatizing. Each 
is evaluated. 


Metal Cleaning, Finishing, Protection 
A Symposium 


Metal Progress, 48, 957-969 (October 1945). 


Group of articles includes: 

Process Engineering of Surface Condition- 
ing and Finish, by C. ONKSEN. 

Blast Cleaning of Metal, by A. L. 
GARDNER. 

Surface Preparation of Cast Iron, by J. H. 
SHOEMAKER. 


Improvements in Zinc and Nickel Coat- 
ings, by M. B. DIGGIN. 


Improvements in Other Protective Me- 
tallic Plates, by R. B. SALTONSTALL. 


Oxide Finishes on Copper, Steel and 
Aluminum, by W. R. MEYER. 
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Chromate Finishes on Zinc, Cadmium and 
Magnesium, by R. M. THOMAS. 


Development of aluminized enamel to 
replace brass, copper, and nickel in head- 
lamp reflectors and various improved nickel 
plating processes are described. A semi- 
bright and bright cobalt-nickel plate with 
18% cobalt reaches 600 Vickers hardness, 
with 1% cobalt 371-500. A new semi- 
bright nickel bath contains only nickel 
chloride and acetate and obtains Vickers 
37-380 and elongation of 8 to 10% in 1 inch. 
This is used in building up ordnance parts 
and for plating cladding and rolling steels, 
stereotypes and electrotypes and for 
electroforming. A composite nickel-zinc 
plate, and a nickel-iron alloy plate which is 
harder than either nickel or iron and has a 
much higher tensile strength, are described. 
When plated with tin and heat treated 
nickel has better corrosion resistance than 
hot-dipped or electroplated tin. 

& 


The Electrodeposition of Tin-Zinc Alloys 


R. M. ANGLES. J. Electrodepos. Tech. Soc., 
21, 45-64 (1946). 


The results of an investigation on the 
deposition of tin-zine alloys ranging in 
composition from 92/8 to 28/72, are dis- 
cussed. Instructions are given for the 
deposition of the alloy containing 78% tin 
which appears to be the most serviceable 
Chemical methods for the analytical con- 
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Improvement in Ductility of Hot Dip Zinc 
Coatings 


W. PUNGEL and R. STENKHOFF. Stahl 
und Eisen 64, 720-725 (1944). - 


Experiments aimed at producing ductile 
hot dip zinc coatings on sheet and wire are 
described with conclusions and recommenda- 
tions. 

* 
Properties and Methods of Applying 
Phosphate Coatings 


H. JAEGER. Galvano, 14, 14-15 (October 
1945); C. A. 40, 801 (February 20, 1946). 


The films produced by the Parkerizing 
process contain 49.2 P,0;, 14.6 Mn and 
97 Fe. The Russian Digofat process 
flms contain 49.6 P.O;, 15.5 Mn, 0.57 Fe, 
1.28 SO, and 0.17 F. 

* 


Resistivity of Thin Metallic Films 


A. VAN ITTERBEEK and L. DE GREVE. 
Nature, 156, 634-635 (November 1945); 
Mond Gen. Refer. Sheet No. 459, 14 (No- 
vember 1945). 


Results are given of a study of the re- 
sistivity of nickel films 20-70 # thick at 
between — 236° C and + 400° C. 

e 


Electrolytic Bright Galvanizing 


B.YWULLHORST. Mitt. Forsh. Inst. 
Edelmetalle Staatl. Hohere Fachschule 
»« Schwabisch Gmund. 1942, No. 7, 12-27 
(1942); Chem. Zentr., 114, 1817 (1943); 
F Materials and Methods, 22, 1514 (1945). 


BThe influence of different S compounds 
and of Ge, V, Ag, Ni, Fe, Co, Hg, Cd, Mo 
and Mn additions on the brightness of 
coatings was investigated. The influence 
of the metals depends not only on their 
type but also on their concentration and 
the depositing conditions. The deposits 
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were examined with regard to their reflec- 
tion and corrosion resistance. Detrimental 
to Zn deposition are Ge, V and Ag while 
small amounts of Ni or Mo increase the 
Sulfide $, particularly in 
connection with Mn addition in the baths, 
produces bright deposits while neither 
sulfites nor thiosulfates have any effect. 
+ 


brightness. 


Cleaning and Electroplate Finishing of 
Beryllium-Copper Components 


E. E. HALLS. Metal Treatment, 12, 71-85 

(Summer 1945). 

Corrosion resistance of beryllium-copper 
alloys is discussed at length with compara- 
tive tables, showing also resistance of nickel- 
silver and nickel-copper alloys. Salt-spray 
and immersion tests are described. Pro- 
cesses for removing machine lubricants, oils 
and grease at intermediate or final stages of 
production, and for removing oxide and 
scale, particularly with sulphuric acid fol- 
lowed by acid dichromate solution, are given. 

For electrical purposes, gold, silver or 
silver-rhodium are used, for normal protec- 
tion and retention of a neat, light-colored 
appearance, nickel is usual with nickel- 
chromium preferable for complete resistance 
to attack over long periods. 

« 


Failure of Spring Loops by Stress-Corrosion 


R. W. PARSONS. Metal Progress, 48, 1310- 
1311 (December 1945). 


‘*Pre-loaded” springs (coils wound tight 
against each other) of heat treated SAE 
1065 spring wire requiring pickling and 
Parkerizing as final finish, broke by 
corroded transverse crack on inner surface 
of coil after Parkerizing. Tests were made 
and it was concluded that cracks were 
caused by stress corrosion in the pickling 
or Parkerizing vats. Painting of springs 
solved the problem. Without the magnetic 
flux test, it might have been concluded that 
100% pre-flexing and elimination of the 
pickle had produced a satisfactory article, 
but the shallow cracks likely to be present 
would have made an inferior device with 
lowered fatigue resistance. Stress analysis 
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presented in April issue of Metal Progress 
by Brewer and Ihren completed the picture. 
a 


Wax Masking for Selective Copper Plating 
C. E. ERNEST. Metal Progress, 48, 1099 
1101 (November 1945). 


Gears, formerly rough turned, plated all 
over, returned to machining for removal of 
copper, carburized, machined again, then 
hardened, are now 
plated 
carburized and hardened. 


complete, 
masking, 
This not only 
saves time and transportation, but con- 
tributes to 


machined 


selectively using wax 


high standards of precision. 
Wax chosen and process are described. 
e 


Rectification and Surface-Hardening of 
Screw Threads by Electrodeposition 


E. T. A. C. Tech. Memorandum, 3 pp (Feb- 
ruary 1945); The Nickel Bull., 18, 99 
(July 1945). 


The memorandum gives full details of 
recommended procedure for:—(1) electro- 
deposition of nickel for rectification of worn 
or over-machined threads; (2) electrodepo- 
sition of nickel plus chromium on screwed 
members for prevention of scoring; (3) 
surface-hardening by deposition of chro- 
mium and application of the process to 
screw gauges. 

e 
‘ Methods for Determining Film-Thickness of 
Protective Coatings, Espically of 10# 


D. SCHENK. Korrosion u. Metallschutz, 
19, 1-5 (1943); J. Inst. Metals & Metall. 
Abs., 12, 327 (1945). 


Three methods are described by which it 
is possible to measure coating thicknesses 
to 0.2 uw. The first is an electrical method 
in which the capacity of a portion of an 
insulating film between an applied mercury 
electrode and the underlying metallic base 
is measured by the change in resonance 
setting of a loosely coupled oscillator-receiver 
combination. Equation is given. The 
second method, applicable to metallic coat- 
ings cn metals (especially on Te), depends on 
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the weakening of X-rays reflected at the 
interface between base and coating varying 
with the absorption in the coating. In the 
third method, the difference in the height to 
which a conical plug goes through a ring 
before and after coating is a measure of 
film thickness. This is particularly useful 
for calibration in the foregoing methods, 
* 


The “Topograph" Surface-Finish Measuring 
Instrument 


ANON. Engineering, 159, 427-428 (1945); 
Bull. Iron & Steel Inst. No. 117, 1154 
(Sept. 1946). 


A detailed description of an instrument for 
evaluating surface finish which operates on 
a simple pneumatic principle and gives a 
pen record of an enlarged profile of the sur- 
face irregularities along a selected straight 
line. Irregularities of the order of 2 micro- 


inches are readily detected. 


A Method of Revealing Microstructure of 
Nickel Deposits on Steel 


R. STOKES. 
vember 1945). 


Metallurgia 33, 21-22 (No- 


AYsuitable etching procedure was sought 
for studying the microstructure of nickel de- 
posits on steel. It was necessary to find 
an etching reagent which would etch the 
Ni only or the Ni and steel at the same 
rate. Typical microphotographs are shown. 

* 


Recent Investigations of the Electrolytic 
Polishing of Metals 


R. PIONTELLI, D. PORTA and L. AR- 
DUINI. Ricerca Sci., 14, 156-160 (1943); 
Chem. Zentr., 114, 2203 (1943); J. Inst. 
Metals & Metall. Abs., 12, 319-320 (1945). 


Experiments on the current density-volt- 
age relation and the oscillographic record of 
the anode potential led to the conclusion that 
the optimum conditions for electrolytic 
polishing do not coincide with a stable 
passive state of the metal surface. If the 
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current} density is constant, a progressive 
concentration of reaction products in the 
anode layer takes place with time; this 
leads to the loosening of a film of almost 
insoluble substances. The anode potential 
increases simultaneously and, if electrolysis 
is continued, gas evolution occurs which sets 
a limit to the polishing of the 
* 


surface. 


Nickel Dipping 


G. H. -McINTYRE. 
(January 1946). 


Finish, 3, 37-40 


Time of 
immersion, sequence, and niethods of rinsing 


Adequate control is stressed. 


before and after the nickel flash, interval of 
exposure to air between each step in the 
process, thickness of nickel coating, type of 
steel surface treated, proper removal of 
sludge have important bearing on quality of 
coating. Large scale production as well as 
research have indicated the effectiveness of 
the conditions and sequence of operation 


outlined. 
* 


The Electric Properties of Thin Layers of 
Annealed Nickel as a Function of Their 
Thickness 


A. COLOMBANI. Compt. rend., 214, 794— 
795 (1942); J. Inst. Metals & Metall. 
Abs., 12, 241-242 (1945). 


Thin layers of nickel were prepared by 
cathodic sputtering in pure hydrogen and 
annealed in vacuo at 410° C for 5 months. 
Below 220 my thickness, annealing caused an 
increase in resistance and above this thick- 
ness, a decrease in resistance. Ohm’s law 
applies for all thicknesses studied (above 
40mu). For each thickness (t), a coefficient 
(a) of temperature effect on electrical con- 
ductivity applies. Between 40 and 500 my, 
a is a linear function of the thickness. Below 
220 mu the conductivity of layers increases 
with t, and at 220 my the temperature 
coefficient is practically zero. Above 220 mu 
@ becomes constant and of the same order of 
magnitude (4 x 10-*) as that for ordinary 
metal. X-ray analysis shows that the thicker 
layers have the cubic structure of ordinary 
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nickel. Absorption measurements by the 
microphotometer are very weak (0.21) and 
about constant below 90 my. Beginning at 
100 my they increase abruptly to attain a 
practically constant value (2.8) on appear- 
ance of the metallic state. These measure- 
ments indicate that layers below 220 my 
in thickness do not possess the properties of 
metal. Between 220 and 500 my the metallic 
state gradually appears, and above 500 myz 
the characteristics are those of ordinary 
nickel and are independent of the thickness. 
These studies show that electrical and mag- 
netic properties vary with structure. 
e 


Corrosion Protection by Phosphatization— 
a Review 


M. A. STREICHER. Corrosion, 1, 219-227 
(December 1945). 


Chemistry of phosphatization, properties 
of phosphatizing solution, surface pre- 
treatment, characteristics of the coat, and 
industrial applications are reviewed. An 
historical note on the process is added. 
Bibliography. 


Investigation into the Influence of Ultrasonics 
Upon the Electrodeposition of Copper and 
Zinc 


T. RUMMEL and K. SCHMITT. Korro- 
sion u. Metallschutz, 19, 101-104 (1943). 


A partial picture of the effect of ultrason- 
ics on conditions of deposition and structure 
of deposits is presented in a report of experi- 
ments in plating copper and zinc on copper 
with and without treatment of the cathode 
with supersonic waves, different current 
densities being used while all other variables 
remained constant. Lower current efficiency, 
coarsening of grain and discoloration of 
deposit resulted. Formation of hydrogen 
bubbles and their tenacious adhesion to the 
cathode had a certain cavitational effect. 
Grayish-black patterns in the zinc plate 
were due to distribution of zinc dust between 
zine crystals. Light-colored zones corres- 
ponded to oscillation nodes and dark zones 
to oscillation bulges, These patterns will 
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appear in the deposition of all metals which, 
unlike copper, do not possess very high crys- 
tallizability under difficult conditions. 
Chemical tests should be run for porosity 
in order to ascertain whether in the dark 
zones the continuity of the zinc particles is 
sufficient to give satisfactory corrosion pro- 
tection, or whether there are fine cracks, as 
appears to be the case under the microscope. 
Tables give full experimental data and graphs 
show decrease of current efficiency resulting 
from the sound treatment. Photo-micro- 
graphs show the structure of the deposits 
and the pattern formation in the zinc plate. 
* 


Taking it Off? 


G. BLACK. Metal Finishing, 43, 457-458 
(1945). 


Current methods of stripping metallic 
coatings are briefly reviewed, including 
stripping of cadmium, brass, bronze, copper, 
zinc, gold and silver from steel, copper from 
nonferrrous metals, chromium. from. steel 
or nickel, and nickel from ferrous and non- 
ferrous metals. Solutions are given. 

a 


Electrodeposition and Related Fields 


E. W. JONES and L. M. MORSE. Record 
Chem. Progress, 6, 35-41 (July-October 
1945). 


Brief survey of the more significant devel- 
opments in the plating and related fields 
since the middle nineteen-thirties for scien- 
tific workers in other fields. Thirty-six 
articles are referred to. 

* 


Glycerine and Metal Treatment 


G. LEFFINGWELL and M. A. LESSOR. 
Materials & Methods, 22, 1432-1434 (1945). 


Use of glycerine for quenching, plating, 
cleaning, polishing, soldering and corrosion- 
inhibiting applications is described. Refer- 
ences are given to recent technical and 
patent literature offering instances of use of 
glycerine in iron, chromium, zine, nickel, 
manganese, molybdenum and tungsten plat- 
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ing to increase throwing power. Its use in 
electropolishing stainless steel is also men. 
tioned. Bibliography. 

e 


Practical Gas Chromizing of Small Steel 
Parts 


V. I. ARKHAROY. Stal (Moscow), 3, 33-35 
(1943). 


Data on the gas chromizing of small 
steel parts, up to 0.8 inch in diameter and 
up to 6 inches in length, are presented. The 
chromized steels were low alloy construc. 
tional steels including 4—4.7 nickel—1.3-1.7 
chromium steel, medium and high carbon 
steels. 

& 
Application of Chlorates as Oxidizers in 
Phosphating 


F. ROSETEUTSCHER. Korrosion und 
Metallschutz, 20, 165-166 (1944). 


The reaction mechanism of chlorates 
added to phosphating baths as oxidizing 
agents is discussed. The advantages of 
such baths include: no break-in period; no 
special linings for tanks; very low and con- 
stant iron content of bath; ease of main- 
taining effectiveness of bath; thin, flexible 
coatings rapidly formed; low phosphoric 
acid consumption; suitability of coatings 
for cold drawing operations. 

* 
A Sulfur Print Method for the Study of 
Crack Growth in the Corrosion-Fatigue of 
Metals 


R. C. BRUMFIELD. 4. S. T. M. Pree 
print, 28, 1-10 (1945). 


The value of the sulfur print has been 
established for the study of crack distribu- 
tion, profile shapes, depths of penetration, 
and the rate of crack growth. A similar 
procedure might facilitate study of the 
relative merits of materials, surface finishes, 
coatings and treatments in retarding crack 
growth and hence corrosion-fatigue damage. 
Equipment and procedure used by author 
in experiments are described. 
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A Typical Black-Magic Installation 





INSTALLING AND WORKING 


BLACK-MAGIC 
IS SIMPLICITY YTSELF 


BLACK-MAGIC is the choice of a nation-wide list of users because of its 
ease of installation, simplicity of operation and attractive finish. Installa- 
tions personally supervised by qualified engineers. 


The single-bath BLACK-MAGIC is a deep-penetrating (.0001’’) process 
that gives iron and all steels except stainless a dense black that won’t 
rub off. This finish is very flexible; forming may follow processing. 
BLACK-MAGIC is an effective rust inhibitor, also a fine bond for 
paints and lacquers. Chemical reaction at 300° F. 


There is an excellent BLACK-MAGIC bath for zinc base die castings and 
thin sheet stampings such as grommets, eyelets, buttons, etc. Still other 
BLACK-MAGIC baths impart a rich black to copper, brass and bronzes. 
Send for samples and the “Black Book,” which tells all! 


A glass-base protective spray coat for stoves, 
mufflers, office files—any steel or brass prod- 
uct exposed to extreme heat (up to 1000°F.), 
abrasion, corrosion—or wherever a durable 
finish of great beauty is desired. Spray it on and dry at 200° F. Then bake 


at 350° F. in any industrial oven. Soft eggshell finishes in all colors. Sample 
on request. 





MITCHELL-BRADFORD CHEMICAL COMPANY 


MODERN METAL FINISHES 
Le 24467 MAIN ST., (Stratford) BRIDGEPORT, CONN. K) 
[eICAGD OFFice. 111 W. Jackson Biod.] 





BLACK-MAGIC OXIDE BLACKING SALTS SILCO Giass-Base PROTECTIVE COATING 








WITCH-DIP_& WITCH-OIL FINAL FINISHES a 7) MEAT TREATING SALTS, CLEANERS. ETC. 
N. City: “or Finishing, Delawanna, N_ J.—C. D. Hamilton, Fayetteville, N. Y.— 
CLEVELAN D: Universal Paint & Varnish Co. SHILA. Albert Printz, Germantown— 


ST. LOUIS: G. S. Robins & Co. ~~ S Tex: Texokana Supply Co.—LOS ANGELES: 
Barber-Webb Co.—OAKLAND: Geo. A. Kushman Co.—CANADA: Marine Power, Ltd. 
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PUTNAM JOINS REVIEW STAFF 


We are pleased to announce the appoint- 
ment of Allan Ray Putnam as Advertising 
Manager, succeeding W. C. Pinkerton who 
resigned July first. 

Mr. Putnam majored in Marketing at the 
Wharton School of Finance and Commerce, 
University of Pennsylvania and received 
his degree of B.S. in Economics from that 
school. He was commissioned in the Army 
Air Forces in 1942 and served variously 
in instructional, administrative, personnel, 
fiscal and command capacities. He was 
relieved from active duty in June with the 
rank of Captain. 

Mr. Putnam will be actively engaged in 
the expansion of the advertising program 
of the Montuiy Review, and is planning 
to visit the present advertisers and ad- 
vertising agencies during the coming months. 











“A” BOMB BOYS BREAK BREAD 





[ Manhattan Project scientists meet for Luncheon during 1946 A. E.'S. Convention in Pitts- 
burgh. Reading clockwise, beginning extreme left; W. L. Pinner, Detroit Branch S. G. 
Bart, Newark Branch; W. A. Hopkins, New York Branch; P. F. LoPresti, Rochester Branch; 
D. L. Patrick, Indianapolis Branch; W. M. Tucker, Rochester Branch; C. F. Robison, Hart- 
ford Branch; M. M. Beckwith, Indianapolis Branch; Charles C. Conley, Jackson-Lansing 
Branch; Louis Weisberg, New York Branch; A. K. Graham, Philadelphia Branch; L. C. 
Borchert, Chicago Branch; D. Gardner Foulke, Detroit Branch; Anthony C. Suleski of New 

York City; Anthony J. Fusco, Newark Branch; and W. A. Wesley, Newark Branch 
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CINCINNATI BRANCH 


The regular monthly meeting of the 


Cincinnati Branch was held on Wednesday, 
June 10, at the Engineering Society Head- 
quarters, President H. E. Nice presiding. 

Major item of business was the election 
of Officers,’ the following being unanimously 
chosen for the coming year: 

President—AvucGust SCHWERING, Auto Sun 
Products Co. 

Vice-President—EarLt Rossins, Estate 
Stove Co. 

Secy. & Treas.—CHARLES NuzvuM, Schaible 
Company. 

Librarian—W. S. CuipmMan, W. S. Chip- 
man Supply Co. 

Board of Managers—JoHN DaymupkE, 
Crosley Corp., Wm. EHLEN, Stolle Corp., W. 
B. SropparbD, Jr., Champion Paper & Fibre 
Co., and H. E. Nicr, Harshaw Chemical 
Co. 

It was arranged that a meeting of the 
Officers, Managers and interested members 
be held on July 17 for the purpose of making 
plans for the Year 1946-1947. 


H. E. Nice, Past President. 


HARTFORD BRANCH 


The May meeting of the Hartford Braneh 
was held Monday the 20th at the Hotel 
Bond. President TeEp Voypa opened the 
meeting with a few remarks and turned it 
over to Technical Chairman Art Logozzo. 
Following an introduction, which 
was not needed, Mr. Ratpo McCanan, one 
of our own Branch members, delivered an 


really 
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excellent talk on High Speed Copper. He 
proved the contention of many that there 
is much valuable information right in the 
Branches which should be brought out. The 
forty members and guests who attended were 
well rewarded with a fine discourse. 


F. W. Situ, Secretary. 


HARTFORD BRANCH 


The June meeting was held as a sports 
event at the Stanley Golf Course, New 
Britain, Connecticut, on Monday, June 8, 
1946. The members enjoyed golf in the 
afternoon and early evening. At 7:30 P. M. 
a delicious dinner was served at ‘The Hedges” 
for 35 members and guests. The evening 
ended with card playing that was enjoyed 
by all. 

This event wound up the affairs of the 
Hartford Branch until September. 


F. W. Situ, Secretary. 
e 


CHICAGO BRANCH 

The regular monthly meeting on Friday, 
July 12th, at the Atlantic Hotel was devoted 
to the reports of the Branch Delegates 
on the proceedings at the Pittsburgh Con- 
vention. J. W. HANLON covered the business 
meeting of the Society. Marton LONGFIELD 
gave a brief discussion of the technical 
papers presented. 

We were honored by the presence of Mr. 
Frank SAvaGE of Kuehne Manufacturing 
Co., Mattoon, IIl., the new President of 
the Society. He gave us an excellent picture 
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of the financial status of the Society, and 
outlined the budget for the coming year 
In connection with the MonTHLY Review, 
he stressed the fact that the editorial matter 
was 30% greater during the past year than 
at any previous time. He also said that the 
Society and the Executive Secretary intend 
to maintain: the high standard of literary 
excellence. 

Mr. Savage also discussed the Research 
Program at considerable length, covering 
the work done by the Project Directors at 
the colleges and which the 
Research Committee has chosen for place- 


universities 


ment of the various problems, and empha- 
sized that this type of undertaking has never 
before been attempted on such a scale by 
any technical society. To keep the endeavor 
alive, serious cooperation must be forth- 
coming Branch 
member. 

OwEN Towner, Chairman of the Member- 
ship Committee, impressed upon the Branch 


from every and every 


that it must increase its membership by 
at least 50 per cent during the ensuing year. 

For the second straight meeting, there 
were no questions in the Question Box. The 
Chair commented that the calibre of the 
membership must be high indeed. 

G. Stuart KRENTEL, 
Review Correspondent. 


SYDNEY BRANCH 


The Twenty-seventh Regular Meeting 
was held on Tuesday, 9 July 1946, at the 
Chamber of Manufacturers. 

In the absence of the President, the chair 
was taken by Vice-President E. Wricurt. 
There were 25 members and three visitors 
present. 

One new member was elected and wel- 
comed to the Branch. Six members were 
suspended for non-payment of dues. 

After the business session, the meeting 
was handed over to Librarian F. Hearp, 
who introduced Mr. E. Bevan who spoke 
on “Electrics as Applied to the Plating In- 
dustry” and gave his listeners complete 
data concerning the electrical side of plating. 

J. R. Goprrey, Secretary. 
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SAN FRANCISCO BRANCH 


The July meeting was held at St. Julien 
Cafe in San Francisco on the 11th. Eighteen 
members and two guests attended. In 
spite of the meat shortage, a very fine 
steak dinner was enjoyed by all. One appli- 
cation for membership was received, passed 
by the Board of Managers, and unanim- 
ously approved by the members. 

A motion was approved to notify the 
Secretary of the Los Angeles Branch that 
the San Francisco Branch pledges its sup- 
port in bringing the 1948 National Conven- 
tion to his city. 

Reports were made by the two Delegates, 
R. Parrencer and F. Cavauiera on the 
Convention at Pittsburgh. 


F. W. Huntineton, Secretary. 
e 


SOUTHEASTERN BRANCH 


The regular monthly meeting was held 
in the Belmont Restaurant, 98 Luckie St. on 
Thursday, June 13. The meeting was called 
to order with 14 members present, Mr. R. 
E. Norman presiding. 

Following a discussion as to the amount 
of entrance fee to be paid by transfer mem- 
bers, it was decided they should pay the 
difference between the amount paid the 
Branch from which they were being trans- 
ferred and our fee of ten dollars. The five 
members attending the National Convention 
were asked to give account of the proceedings 
and happenings at the next meeting. 

Mr. Wootro.tk of Birmingham talked 
about the membership drive and _ stressed 
the necessity of having qualified speakers 
at each meeting to maintain interest among 
the members. 

Mr. Carson predicted that the South will 
lead the entire country in improvements in 
electroplating and research in a few years, 
and emphasized the effect mass production 
He also thought 
we should be one of the largest Branches 
of the society in the country in a year or 


will have when adopted. 


two. 

First Vice-President AWTREY was appointed 
press agent to see that notices of all meetings 
etc., get publicity through the press with 
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Mr. WooLroLk taking care of the Birming- 
ham papers. It was decided that all members 
were on the Membership Committee and 
would expend some effort in obtaining new 
members. 
Wa. T. Weymouts, 
Secretary and Treasurer. 


SOUTHEASTERN BRANCH 


The regular meeting was held on Thurs- 
day, July 11 at the Pullman Shops, Atlanta, 
with 14 members present. 

On CLEM HoHNER’s motion it was decided 
that a copy of the minutes of this meeting 
be mailed to our Birmingham members who 
found it inconvenient to attend this time. 

Mr. AwtTrEY suggested that the Branch 
order twenty-five lapel buttons for the 
members desiring them. This was approved. 

Members that attended the national con- 
vention informed us that our Temporary 
Charter had been granted and that we will 
be known as the “‘Southeastern Branch.” 

This privilege was granted after quite a bit 
of convincing by our delegates. 

Our speaker for the evening was Mr. 
MicnakEL F. Wiev1., Jr., Managing Editor of 
the Ernest H. Abernathy Publishing Co., 
Inc, who was introduced by CLEM HouHNER. 
Mr. WiEDL gave a very interesting talk on 
the prospects of the South becoming one 
of the great manufacturing centers of the 
Country. 
fidence in ourselves to develop the things 
we already have. He pointed to raw mate- 
rials such as cotton which we raise and weave 


What is needed is enough con- 


into cloth and then send somewhere else to 
be made into finished products which are 
then sold back to us at a good profit (cotton 
buffs for instance). He mentioned that with 
all the clay we have in Georgia, there is but 
one large manufacturer of clay products; 
similarly, steel, bearings, machinery, etc., 
could be made right here with a little extra 
effort. 

The meeting was adjourned with a vote 
of thanks to Mr. Wrept and Mr. Honner. 

Wao. T. Wreymoutn, 
Secretary and Treasurer. 
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PHILADELPHIA BRANCH 


At the request of Prestpent Orxik, the 
Branch Officers met at the home of GEorGE 
GeHLING, 5001 N. Tulip St., Philadelphia, 
on July 18th. 

One application for membership was re- 
ferred to the Board of Managers.” Five 
applicants were elected to membership. 
The resignations of three members were 
accepted. 

There was much discussion of the advis- 
ability of holding an Annual Meeting and 
Banquet because of the high rates charged 
The final de- 
cision will be made after receipt of a more 
detailed report at the next meeting. 

Paut MENTzER, Sr., Secretary. 


and the scarcity of food. 


PHILADELPHIA BRANCH 

The Officers of Philadelphia Branch met 
at the home of Nat. VERRELLE, 1856 E. 
Clementine St., Philadelphia, on Thursday, 
August 8th with Presmpent Or.LIcK in the 
chair. 

There was one application, one election 
to membership and one in-transfer from 
Detroit Branch. 

After much discussion, 
passed by a 5 to 4 vote to the effect that 


a motion was 


the Branch will not have an Annual Meeting 
and Banquet. However, there will be a 
Saturday afternoon Educational 
and Luncheon in November. 

It was further decided that the Branch 
buy the Proceedings for the Free Library, 
and that the Editor mail the “Quaker City 
Reminder” to all local libraries and plating 


Session 








shops. 
PauL MENTzER, Sr., Secretary. 
ERRATA! 
On pages 649 and 653 of the June issue 


are announced new Technical Bulletins 
issued by General Chemical Company, 40 
Rector Street, New York 6, N. Y. The 
Bulletin on Plating of Lead-Tin Alloys of Low 
Tin Content is designated at LTF-1, and 
the one on Zinc Fluoborate Solutions as 
ZF-1 and not the reverse as erroneously 
stated. 
Our regrets for the mistake. 
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HOW TO 







OF YOUR RINSE TANKS 


ES, you can actually multiply the life of 
your hot and cold rinse tanks four 

times or more, by coating them inside and 

out with Tygon Plastic Paint Coatings. 


Tygon Plastic Paint is a liquid form of 
Tygon sheet stock, the rubber-like plastic 
recognized by chemical and metallurgical 
engineers as the very top in quality lining. 
In its liquid form Tygon is applied by ‘ 
spray or brush to metal or concrete. It air Thence 
dries quickly, forms a tough, durable, 


chemical-and-water-resistant plastic film. ' ' 
Tygon Plastic Coatings are 


available in white, black, clear, 
gray, green, red, or aluminum. 
Would you like a generous free 
sample for your own tests? A 
note on your letterhead will 
*Including materials and labor. bring it promptly. 


PROCESS EQUIPMENT DIVISION .. 


This sturdy Tygon film provides real 
protection against rust and corrosion — 
multiplies tank life four times or more — 
and at a cost of less than 20c a square foot. 
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S. S. JOHNSTON 


Chairman, Membership Committee 


ELECTIONS 


CHICAGO BRANCH 


John J. Russell, Ekco Products Co., Re- 
search Laboratory, 1949 N. Cicero Ave., 
Chicago 30, Ill. 

George G. Duncan, 903 E. 81st St., Chi- 
cago 30, IIl. 

Harold Bielenberg, Sears-Roebuck & Co., 
Testing Laboratory, 925 S. Homan Ave., 
Chicago 7, Il. 


HARTFORD BRANCH 


Joseph P. McInerney, W & S Blackinton 
Co., 24 Randolph Ave., Meriden, Conn. 

David Momson, Jr., Russell & Erwin Mfg. 
Co., New Britain, Conn. 

Alldis E. Shailer, Arrigoni Hotel, Middle- 


town, Conn. 


MONTREAL BRANCH 


P. M. Coady, 216 Westminister Ave., 
Montreal West, Canada. 


J. D. Fairburn, R. C. A. Victor Co., 


Chemical Department, 1001 Lenoir St., 


Montreal 30, Canada. 
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APPLICATIONS 


CHICAGO BRANCH 


Robert M. Wilcox, Minonk, II. 

George W. Kerns, Dearborn Brass Co., 
Cedar Rapids, Iowa. 

Jack Closs, 4073 N. 
Chicago 13, Ill. 

Frank Neul, 2916 Fitch Ave., Chicago 45, 
lil. 

Arthur A. Jenks, 1645 Carroll Ave., Chi- 
cago 12, Ill. 

George L. Stutz, 2910 Eastwood Ave., 
Chicago 25, Ill. 

Gilbert Valentine, 230 N. Canal St., Chi- 
cago 6, Ill. 

Fred H. Kletka, 
Mattoon, III. 


Kenmore Ave., 


Kuehne Mfg. Co., 


HARTFORD BRANCH 


Albert H. Gerlach, 88 Francis Ave., Hart- 
ford, Conn. 
PHILADELPHIA BRANCH 
Robert L. Farren, Jr., 29 Grier St., Hat- 


boro, Pa. 





William L. Keating, 317 Virginia Ave., 
Wilmington, Del. 

J. Latimer Lee, Greenville, Del. 

Samuel Pollack, 2610 Beulah St., Phila- 
delphia 48, Pa. 

Joseph E. Rotchild, 1602 S. 6th St., 
Philadelphia 48, Pa. 


SAN FRANCISCO BRANCH 
Frank R. Fernandez, 2526 Telegraph Ave., 
Oakland 12, Calif. 


SYDNEY BRANCH 

W. H. Millward, 49 Crump St., Mortdale, 
Sydney, N. S. W., Australia. 

D. A. Carpenter, 6 Wetherill St., Sideombe 
North, Sydney, Australia. 

T. O. Kolts, Lawrence Smith & Co., Ltd., 
19 Regent St., Sydney, Australia. 

K. D. Terry, 12 Nolan Ave., Westmead, 
Sydney, N. S. W., Australia. 


NEW YORK BRANCH 

Walter Schilling, American Airlines, Inc., 

N. Y. 
TRANSFERS 

A. H. Clem from Detroit Branch to 
Philadelphia Branch 

H. P. Munger from Detroit Branch to 
Pittsburgh Branch 

C. Rott from Detroit Branch to Chicago 
Branch 

D. L. Ewing from Detroit Branch to 
Jackson-Lansing Branch 

W. McCord from Detroit Branch to 
Newark Branch 

R. D. McAleer from Detroit Branch to 
Bridgeport Branch 

Clarence Norris from Detroit Branch to 
Cleveland Branch 

Geo. Perkins from Detroit Branch to 
New York Branch 

Glen Walker from Sydney Branch to 
Melbourne Branch 

Jack Semby Wright from Sydney Branch 
to Melbourne Branch 


RESIGNATIONS 
CHICAGO BRANCH 
T. H. Westby 


DETROIT BRANCH 
J. Burkholder 
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A. T. Dunn 

C. Lindenmyer 
C. W. Morris 
L. E. Honigman 
C. S. Slack 

P. Sauder 


HARTFORD BRANCH 


Clazence L. Lewis, Jr. 


NEW YORK BRANCH 
Vincent J. Marchese 


TWIN CITY BRANCH 
Walter J. Jordan 
W. M. Wodzynski 


SUSPENSIONS 

DETROIT BRANCH 
,, H. J. Bock 
& J. Boyd 
& L. A. Clark 
J. D. Collins 
, W. Greene 

H. Stengel 

lA. A. Subject 

S. Thum 


HARTFORD BRANCH 
Edward Maietta 


SYDNEY BRANCH 
H. J. Bailey 
A. R. Flett 
G. Rose 
A. Cornell 
N. H. Kent 
R. M. J. Wade 


REINSTATEMENTS 


DETROIT BRANCH 
J. L. Germaine 
E. G. Sosnowski 


NEW YORK BRANCH 
Ralph Kaplan 
Abraham Mitnitsky 


DEATHS 


MILWAUKEE BRANCH 


Anton Chlosta 
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MEMBERSHIP CHART 






































May Change in Percent 

BRANCH 1946 Membership Change 
FIRST GROUP 
BRIDGEPORT. ...... 124 + 94 + 7.7 
NEW YORE........ 201 +12 + 6.0 
PHILADELPHIA..... 170 + 6% + /3.8 
HARTFPORD......... 134 + 34% + 26 
MORONTO. «....60 0%: 131 + 3 + 2.3 
LOS ANGELES...... 181 + 4 + 2.2 
SY . - ) —— 359 + 71% +2) 
WATERBURY ....... 128 + 2% + 2.0 
ae ere 168 4 + 0.6 
CLEVELAND........ 177 —¢ — ts 
NEWATE.. ..2.5..2 05. 243 = s —33 
DETHORS .... 22 sess 440 —3714 — 8.5 
SECOND GROUP 
INDIANAPOLIS..... 90 +9 +10.0 
PITTSBURGH ....... 97 + 8 + 8.2 
) gl) | re 87 + 3 + 3.4 
ig.) | ——— 87 +1 as 
GRAND RAPIDS.... 116 = a + 0.9 
JACKSON-LANSING. 85 + % + 0.6 
SPRINGFIELD...... 82 
ROCHESTER........ 97 
BALTIMORE-WASH . 114 
es, PAOD. ie 5, 500, 351 122 re A: 
PROV.-ATTLEBORO. 122 — 1 — 0.8 
MILWAUKEE....... 120 —1 — 0.8 
0 82 —@2 — 2.4 
NEW HAVEN...:... 110 — $ — 2.7 
THIRD GROUP 
SAN FRANCISCO... . 64 + 6 + 9.4 
242,00). 64 so + 7.8 
ST. JOSEPH VALLEY 60 + 21% + 4.2 
COLUMBUS......... 34 + 1 + 2.9 
LANCASTER........ 38 = ie + 2.6 
MELBOURNE....... 59 rine + 1.7 
Jy 72 = ie + 1.4 
ADELAIDE......... 37 
ROCKFORD ........ 53 
CINCINNATI....... 58 
BOLBDO.. 6.025500 ee 60 ree ae 
MONTREAL........ 61 — § — 8.2 
Membership May 1, 1946: 4,527 Gain in Membership: 31 


Membership August 15, 1946: 4,558 
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Percent Gain: 


0.7 
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PRECIPITATES HEAVY ME 








ORDERED FOR THE 


» PLATING BATHS 





NOW AVAILABLE. Promat Doctor Solution to serve 
industry in the conditioning and purification of any 
cyanide zinc plating bath—previously sold only as a part 
of the Promat Zinc Plating Processes. An extremely 
stable liquid product—easily distributed in the bath— 
precipitates heavy metal impurities—improves deposit and 
“‘range”’ of cyanide zinc baths. 


LOW COST. Initial charge is 8 c.c. per gallon of electro- 
lyte—approximately two gallons per one thousand gallons 
—additions for maintenance (approximately .03 c.c. per 
ampere hours)—less than 15c per 1,000 ampere per shift. 
Simple tests indicate requirements. Complete instructions 
with initial orders. Available f.o.b. Waukegan, Illinois— 
30 gallon drums or 12 gallon carboys—$2.03 per gallon. 


Representatives in principal cities. 


PROMAT DIVISION —Poor & Company 
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PURIFICATION OF ZINC 
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“Lip service” is the kind that promises 


much, but actually delivers little. . . 


The Diversey D-Man doesn’t work that 
way ... because his job has just begun 
when he has persuaded you to give 


Diversey products a trial. 

Usually on the very day that Diversey 
drum or barrel ordered rolls into your 
plant, you'll find the Diversey D-Man on 
And he’ll 


tay on the job until he has fully instructed 


hand decked out in his overalls. 


your plant men in the proper use of 
Diversey products or licked the problems 
confronting you. 


A Trained Specialist 
Yes, the Diversey D-Man is much more 
than merely a salesman. He’s a trained 
specialist in the technique of preparing 
metal 


surfaces for further processing. 


Each new man joining Diversey is first 
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given intensive classroom instruction .. . 


and he must pass his “‘final exams.” 


Yes, it takes this kind of “‘shirt-sleeve and 
overalls” service to really deliver results, 
Any wonder more and more plants every- 
where are looking to Diversey for all their 
metal preparation requirements? Metal 
Industries Dept.. THE DIVERSEY 
CORPORATION, 53 W. Jackson Blvd., 
Chicago 4, Ill. 





DIVERSEY PRODUCTS FOR THE 
ELECTROPLATER 


No. 12—The anodic cleaner for steel. Removes 
tenacious deposits ior to bright plating. 
Minimizes foam Slaaioet. 


No. 22—A vigorous heavy duty product for 
soak tank and barrel type cleaning. apidly 
wets and emulsifies dirt, grease, and oil. Free 
rinsing. 


No. 44—A medium duty cleaner particularly de- 
signed fcr soak cleaning of brass and zinc base 
die cast nz. Effective as a barrel cleaner prior 
to burnishing. 


No. 16—An emulsifiable solvent that loosens and 
dissolves buffing and polishing compounds. 
Also effective as an emulsion cleaner for pre- 
soaking operations. Has quality rust inhibit. 
ing properties. 


Everite—An inhibited acidic product for removal 
of heat scale and rust. egligible attack on 
base metal with greatly reduced tendency for 
hydrogen embrittlement. 
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WHETHER YOU ARE A USER OF 


SEYMOUR 
ANODES 


NOW OR NOT, YOU ARE WELCOME 
TO OUR LABORATORY SERVICE 


If you are struggling with some sort of plating difficulty, 
such as slow corrosion, excessive sludge, peeling, porosity, 
brittle deposit, etc., our well-equipped laboratory and ex- 
perienced staff will gladly lend a hand. In this laboratory, 
chemists are constantly making analyses and tests — work- 
ing out short cuts wherever possible, and doing other things 
of present or potential value to the plating industry. Their 
experience is yours whenever you choose to make use of it. 


A HANDY LIST OF 
SEYMOUR ANODES 


99%-+- Rolled Depolarized—A very 
fine, homogeneous, even-grained vir- 
tually pure nickel anode. Corrodes 
in hot or cold soluti with mini 

metallic loss. Forms practically no 
sludge. Especially suitable for baths 
having a pH above 4.5 electrometric. 


99%-+- Rolled Carbon —A rolled anode 
of high efficiency for low pH hot 
Watts baths not above 4.5 electro- 
metric. Corrodes smoothly with @ 
minimum of loose nickel. 

99%-+ Cast Carbon —A pure nickel 
anode with carbon content adjusted 
for smooth, uniform corrosion with- 
out special controls. Available, how- 
ever, with carbon content to meet any 
pecificati Adaptable for general 
shop work using hot or cold baths. 


95-97% Sand Cast — Corrodes readily 
in solutions low in nickel or weak in 
salts— therefore suitable for cold, 
high pH, low current density plating 
solutions. Uniform corrosion through- 
out the life of this anode is obtained 
by an even distribution of the car- 
bon content. A 90-92% Sand Cast 
Seymour Nickel Anode is also 
available. 








“Seycast’—An improved type of 
99%-++ cast anode of very high effi- 
ciency designed primarily for Bright 
Nickel baths, but works perfectly in 
any hot Watts bath having a pH of 
4.5 electrometric or lower. Corrodes 
evenly with practically no loose 


THE SEYMOUR MFG. 


nickel formation, due to long, inter- 
locking grains radicting from a 

center. Especially itabl 
for high current densities. 





Bright Nickel —A hot organic type 
process free from promoter metal, 
stable and easily controlled. Produces 
brilliant deposits from a standard hot 
nickel bath without the usual color- 
ing or buffing. Excellent throwing 
power, wide operating conditions. 
Free from wetting out agents. 
OTHER ANODES — Seymour Anodes in 
all shapes to meet rigid specifications 
are also available in copper, brass, 
bronze and zinc. The copper used is 
electrolytic. The zine is always the 
best grade obtainable. 


CO., SEYMOUR, CONN. 








NICKEL 
ANODES ANODES 


BRIGHT 
ANODES NICKEL 
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Electrochemist Wanted 
Electrochemist wanted to conduct research 
in electrolytic and chemical etching, electro- 
plating (primarily upon light metal alloys) 
and electrophoretic deposition from latex and 
resin dispersions. Ph.D. or equivalent is 
desired, with research experience in electro- 
chemistry. Excellent opportunity. Write 
today to Battelle Memorial Institute, 505 

King Avenue, Columbus 1, Ohio. 


Movie on Use of Aluminum Available 
Free of Charge 

“Dateline Tomorrow’, a two-reel sound 
motion picture, is offered fiee of charge to any 
group interested. 

Produced for The Aluminum Company 
American by the Jam Handy Organization, 
the picture visualizes and explains many new 
peacetime uses for aluminum, partially the 
result of wartime developments. It also 
reveals newest methods of fabricating the 
metal and getting many durable and novel 
finishes. 

For free showing before interested groups, 
write to D. B. Hobbs, The Aluminum Com- 
pany of America, Pittsburgh, Pa. 


Additional Plant Purchased by Island 
Equipment Cor oration 

The Island Equipment Corporation. 101 
Park Avenue, N2w York 17, N Y., has an- 
nounced the purchase of an additional plant 
in Hollis, Long Island, adjacent to Plant 
No. 1 

Having a private railroad siding and a 
large floor area, this new plant is expected to 


SEPTEMBER. 1946 





greatly facilitate the production of the Com- 
pany’s Roller Gravity equipment. The En- 
gineering and Detail offices have also been 
moved to the new site, while Plant No. 1 will 
now devote its facilities to Power Conveying 
equipment exclusively. 


Opportunities for Supervisors 


A leading national plating organization has 
an unusual opening in plant supervision for 
a technically trained man with sound practi- 
cal experience in copper-nickel-chromium 
plating. 

There are additional openingsin the super- 
vision of mechanical and polishing opera- 
tions. 

Send replies to MR—9A, Toe MontHty 
Review, P. O. Box 168, Jenkintown, Pa. 


H-VW-M Issues Bulletin on Full Automatic 
Conveyors 

A new Bulletin No. FA-102 has been 
issued by the Hanson-Van Winkle-Munning 
Co., of Matawan, N. J., on full automatic 
electroplating conveyors. 

This bulletin describes all of the full line 
of conveyors made by the Company, in- 
cluding the Elevator type, the Munning 
type, the Straight Line type, and a variety 
of special plating machines such as caustic 
cleaning lines, tin plating lines, machines 
for plating wire. cable, zippers, ete. 

The bulletin is profusely illustrated with 
photographs and with phantom assembly 
drawings of the Elevator type and the 
Munning type conveyors. 
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Robert T. Sammet Joins Mitchell-Bradford 
Company 


The Mittchell-Bradford Chemical Company, 
2446 Main Street, Stratford P. O., Bridge- 
port, Connecticut, has announced the ap- 
pointment of Robert T. Sammet as Director 
of Research. 

Mr. Sammet is a graduate of Union 
College, Schenectady, with special graduate 
training at Syracuse University, and also 
the Institute of Paper Chemistry at Apple- 
ton, Wisconsin. He was employed by Crane 
& Company, Dalton, Massachusetts, as a 
Control and Research Chemist until the 
outbreak of the war. He spent three and 
one-half years in the Navy as a Lieutenant 
and upon his release the latter part of last 
year, became associated with The Mitchell- 
Bradford Chemical Company. 

Mr. Sammet will assume the duties of 
supervising the development of new products 
and further improvement in the standard 
Mitchell-Bradford lines. 





Porter Company Purchases American 
Spiral Spring 


H. K. Porter Company, Inc., Pittsburgh 22, 
Pa., has announced the purchase of the busi- 
ness of the American Spiral Spring and 
Manufacturing Company of Pittsburgh. The 
new acquisition, together with the present 
Porter Fort Pitt Spring plant, will be oper- 
ated as American-Fort Pitt Spring Division of 
H. K. Porter. 

The new Porter expansion is in accordance 
with a previous established policy of develop- 
ing the Company’s railway supply and 
specialty business. 

T. M. Evans, President of Porter, pointed 
out that the new acquisition not only ex- 
panded the Company’s spring capacity, but 
also added a modern wire spring plant. It is 
anticipated that the joint operation of the 
two spring plants will provide substantial 
operating economies. 

Porter and subsidiaries now operate seven 
plants, manufacturing products for railroads, 
processing industries and oil production. 





FOR EVERY NEED 


HARRISON 4-A COMPOUNDS 


QUALITY and UNIFORMITY 





We will gladly send samples of any compounds 


we manufacture for 


CUTTING—CUT AND COLOR—MIRROR FINISH 





STAINLESS STEEL POLISHING COMPOUNDS 


Double Header Compounds—Sizes 150—180—220—240-320 
for Faster Cutting—Greater Economy 


Ready for Use—-CEMENT AND THINNER—Use Abrasive Cold 





HAVERHILL 





HARRISON & COMPANY, Inc. 


MASSACHUSETTS 
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Frederick C. Abbott Named to New Penn- Mr. Bishop graduated from Lehigh Uni- 
salt Position versity and coached wrestling and taught 
22, Frederick C. Abbott, formerly manager of physical education at the University of 
usi- the New Products Division, has been named Pennsylvania before — Ponnealt, in 
and Assistant Production Manager in the Manu- _ 1989. He entered the Army in 1942. 
Che facturing Department of the Pennsylvania Mr. Johnson, formerly with Rohm and 
ent Salt Manufacturing Company, it was an- Haas, joined the Market Research Depart- 
oer- nounced recently. ment in 1945. 
n of Hugh Richard Bishop, zecently released as e 
a Lieutenant Colonel in the Air Forces after 
ate four years of service, has been named New Tenney Catalog Issued 
lop- Manager of the New Products Division Designated as Catalog CD46, an attractive 
and replacing Mr. Abbott. Martin E. Johnson  20-page catalog in color, on Cooling Units 
has been transferred from the Market Re- has been released by Tenney Engineering, 
ited search Department to the New Products Jnc., 26 Avenue B, Newark 5, N. J. 
k= Division. Among the items included are Tenney 
but Mr. Abbott, a graduate in Chemical Unit Ccolers and Kwik-Freeze Ice Makers, 
t is Engineering from the University of Arkansas, as well as sizes and prices, coil selection 
the came to Pennsalt from the Phosphate tables, formulae for determining coil sizes 
tial Mining Company in 1948 and previously and other valuable engineering data, such 
was connected with the Ozark Chemical as tables for determining air change load 
ven Company and the Texaco Salt Company. and heat leak load. Factors for use in 
ads, He was in the Market Research Department calculating loads, and product storage load 
of Pennsalt before becoming Manager of data for various commodities usually placed 
the New Products Division. in cold storage are made available. 
itaedl 
FOR SALE Available for Immediate Shipment 
3—15,000/7500 AMPERE, 8/16 VOLT, COLUMBIA ELECTRIC CO. Motor Generator Sets. 
Separately Excited. Full Control Equipment. Write for full details. 
4—5000/2500 AMPERE, 8/16 VOLT, COLUMBIA ELECTRIC CO. ged Generator Sets. 
Separately Excited. Excellent Condition. Full Control Equipme 
I—5000/2500 AMPERE, 6/12 VOLT, EAGER ~ on yell Motor Generator Set. 
Separately Excited. Excellent Condition. Full Control Ey 
1—4000/2000 AMPERE, 3/6 VOLT HANSON & VAN WINKLE co. “Motor Generator Set. 
Separately Excited. Excellent Condition. Full Control Equipm 
1—2500/1250 AMPERE, » V2 been * ne & VAN WINKLE co. ‘Motor Generator Set. 
Separately Excited. Full C ‘ol Equi Ex-ellent Conditi 
1—2000/1000 AMPERE, 6/12 VOLT, CONNECTICUT DYNAMO — MOTOR COMPANY Motor 
Generator Set. Excellent Condition. Full Control Equipm 
I—1500/750 AMPERE, 6/12 VOLT, IMPROVED AMERICAN GIANT Motor Generator Set. 
ea — CONSTRUCTION. D.C. Motor. Excellent Condition. Full Control 
1—1500/750 AMPERE, 6/12 VOLT, om sl i. VAN WINKLE CO. Motor Generator Set. 
Excellent Condition. Full Control Equi 
| 1I—1000/500 AMPERE, 6/12 = CONNECTICUT ge AND MOTOR CO. Motor Generator 
, Set. Full Control Equi ipm Excellent Condit 
1—1000/500 AMPERE, 6/12 VOLT. HANSON. VAN WINKLE- MUNNING CO. Motor Generator 
Set. Full Control ee nt. Excellent Conditi 
10—1000/500 AMPERE, 6/12 VOLT, CHARLES J. BOGUE ELECTRIC CO. Motor Generator 
Sets. Separately Excited. Full Control Equipment. 
ANODIZING MOTOR GENERATOR SETS 
1—1000 AMPERE, 50 VOLT, CHANDEYSSON ELECTRIC CO. SYNCHRONOUS-DRIVEN 
1 Motor Generator Set, complete with Exciter and Full Controlling Equipment. 
1—500 AMPERE, 60 VOLT, WESTINGHOUSE Motor Generator Set, complete with Full 
Contraling Equipme 
2—500 AMPERE, 40 VOLT, MOTOR we ne et etre, Motor Generator Sets. Ex- 
cellent Condition. Full Controlling Equi 
1—500 AMPERE, 24 VOLT, HANSON & VAN nWINKLE CO. INTERPOLE TYPE Motor 
Generator Set. Excellent Condition. Full Controlling Equipment. 
143 S'DNEY STREET 
M. E. BAKER COMPANY cAmsrivGe, MASS. 
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Waldo C. Hovey Becomes New Harshaw 
Vice-President 

Waldo C. Hovey has been elected Vice- 
President in charge of Research and Develop- 
ment of The Harshaw Chemical Company 
according to an announcement by President 
W. J. Harshaw. 

Mr. Hovey graduated from McGill 
University in 1916 in Chemical Engineering. 
From 1916-1925 he was connected with 
Shawinigan Chemicals Corporation as Super- 
intendent. From 1925 to 1944 he was with 
Niacet Chemicals Corporation, Niagara Falls, 
New York, as General Manager. From 1944- 
1946 he was Manager of Plant Operations 
with Wyeth, Incorporated, Philadelphia. 


R. T. Nalle on Pennsalt Board 
Richard T. Nalle, of Philadelphia, Executive 
Vice-President of the Midvale Company, 
recently was elected to the Board of Di- 
rectors of the Pennsylvania Salt Manufac- 
turing Company. 
Mr. Nalle, who is 57, succeeds John S. 


Jenks, who died last March 13. A graduate 


of the University of Pennsylvania with a 
degree of Electrical Engineer, Mr. Nalle js 
vice president and a member of the Board of 
the Franklin Institute of Philadelphia, g 
director of the Baldwin Locomotive Works, 
the Provident Trust Company and a director 
of the Executive Committee of Henry Dis. 
ston and Sons, Ine. 


P. R. Mallory Develops Improved Rhodium 
Plating 

The development of rhodium plating of 
an improved quality has been announced 
by P. R. Mallory & Co., Inc., Indianapolis, 
Indiana. 

It is claimed that it is now possible to 
obtain unusually heavy deposits, with the 
desirable hardness, brilliance and corrosion 
resistance inherent in metallic rhodium. At 
Mallory 
assure freedom 


the same time, the improved 
from 
shadows, pin holes and blisters which nor- 


mally accompany heavier coatings. 


process is said to 


Perfection of the rhodium plating process 











CHROMIUM 
NICKEL 
COPPER 


Simple test sets for aid in con- 
trolling plating and other solu- 
tions. 


Write for literature. 


KOCOUR CO. 


4725 S. CHRISTIANA AVE. 
CHICAGO 32, ILL. 


Specify Kocour Sets from your supplier. 








992 


Tue Monraty REvIEW 





provid 
metal 
fields. 


Mi 


Mii 
Main 
factul 
cesses 
bakec 
terial: 
Brad} 
1946. 

Th 
Mitel 
Presi 
Trea: 

A. 
mani 
Com 
Com 
in tl 
the : 

M 
ford 
mall 








with a 
Valle is 
oard of 
yhia, 
Works, 
lirector 
‘y, Dis. 


odium 


ing of 
yunced 
apolis, 


ble to 
th the 
Tosion 
n. At 
allory 
from 
1 nor- 


rocess 


l- 





provides an enlarged field for this unusual 
metal in both the jewelry and industrial 
fields. 
© 
Mitchell-Bradford Chemical Cc mpany 
Re-Incorporated as of May 1 

Mitchell-Bradford Chemical Company, 2446 
Main Street, Stratford, Connecticut, manu- 
facturers of “Black Magic” blackening pro- 
cesses, ““Silco,” a glass-base, sprayed and 
baked coating, and also heat treating ma- 
terials, has reincorporated as The Mitchell- 
Bradford Chemical Company, as of May 1, 
1946. 

The officers of the corporation are A. J. 
Mitchell, President; J. W. Mitchell, Vice- 
President; and M. F. Mitchell, Secretary and 
Treasurer. 

A. J. 


management and chemical research of the 


Mitchell has been active in the 


Company and is a founder of the original 
Company. He is the principal stockholder 
in the new corporation and will continue 
the active management of it. 

Main offices and plant are located at Strat- 
ford, Connecticut. Mitchell-Bradford also 
maintains a mid-western office at Chicago, 


Illinois, under the supervision of William H. 
Price, Jr., Mid-Western Regional Manager. 
The Company has warehouse stocks in 
Cleveland, Chicago, and San Francisco, with 
representatives spotted in strategic areas 
throughout the United States, Canada and 
in foreign countries. 


Pennsalt Acquires Fluorspar Mine in Salem, 
Kentucky 

Salt Manufacturing 

Company recently announced it has pur- 

chased the Kentucky Babb Fluorspar } ine 

near Salem, Kentucky. 


The Pennsylvania 


The mine and surface inventory were 
purchased from Roberts and Frazer, active 
in other fluorspar mining operations as the 
Kentucky Fluorspar Company. Pennsalt 
recently has completed underground ex- 
plorations of the Kentucky Babb ine but 
is not now producing from it. 

Pennsalt, one of the largest wartime pro- 
ducers of hydrofluoric and anhydrous hydro- 
fluoric acids, recently announced it is making 
elemental fluorine available commercially 
for the first time. The element is being sold 
only for experimental purposes at present. 








O[UMBIA 


ELECTRO- 


PLATING 


Columbia Generators embody every 


dependable, 


MOTOR GENERATORS 


24-hour operation. 





feature essential for 
They are built for electro- 


plating service in sizes of 6 to 20 volts, 500 to 20,000 amperes, © 
for anodic treatment of aluminum in sizes of 40, 50, and 60 volts, 


500 to 3,000 amperes. 


Columbia Generators for other electro- 


lytic processes range from )2 to 250 KW. 100 to 40,000 amperes, 


6 to 60 volts. 


Write for full information. 


om oo OR” i: a a on Onn ee Ou oe Ce On Oe 


4519 HAMILTON AVE., N.E. 


CLEVELAND 14, OHIO 


Chicago Office — 1525 E. 53rd St. 
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Sketch of Glycol Plant, part of Wyandotte Chemicals $25,000,000 Expansion Program 


Wyandotte Chemicals Announces 
$25,000,000 Expansion Program 
Wyandotte Chemicals Cor poration will spend 
$25,000,000 in addition and enlargements to 
its present plants within the next eighteen 
months, it was announced by EF. M. Ford, 
President. 


The improvements will make Wyandotte, 
already one of the world’s largest manv- 
facturers of industrial inorganic chemicals 
and 


cleaning materials, an 


important factor in the organic field. 


specialized 


One phase of Wyandctte’s expansion in 
the organic field will be the erection of a 





GET THE MOST WITH ELECTROPLATING! 
R-A VARIABLE PLATERS FOR EVERY USE 


Left; Rectifier basic Er 
unit, no meters, no 
controls, no stepless 
variable auto trans- 
former. 


Units may be used 
without controls for 
applications where 
regulation of output 
is not necessary. 


All basic units em- 
ploy ‘‘on’”’ and “‘off’’ 
control. 





Meters may be in- 
corporated into basic 
units if desired. 





Becissitiis 








Right; Remote con_ 

trol unit with meters 

and stepless variable 

auto transformer im- 
| mersed in oil to with- 
| stand acid fumes. 


This last feature per- 
mits continuous con- 
trol of output from 
no-load to full-load. 


j Use of remote con- 
i trol system allows 
various combinations 





j of controls and units 
for difficult applica- 
i tions. 


Combinations also for 12/6 volts, 18/9 volts, 250/500 amperes, 500/1000 amperes. 


Motor-driven remote controls for 1500 amperes and above. 


Write today for 


the R-A way—descriptive literature on a complete line of Custom-Built Recti- 


fication for your special applications. 


Rectifier Division 


RICHARDSON-ALLEN CORPORATION 
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new synthetic detergent plant. Another 
organic unit representing an investment of 
gveral millions of dollars, and already under 
construction, will supply materials to the 
commercial chemical field. 

In addition to the installation of these 
facilities for production of new products by 
Wyandotte, there will be new plants erected 
to increase production of chlorine, calcium 
carbonate and soda ash. 


Improvements in the present method of 
producing caustic soda will also be a feature 
of the expansion program and will increase 
the output of this chemical. 

Vitally important to the expansion pro- 
gram will be the installation of new facilities 
which will approximately double the present 
steam and power production. 

Expansion of staff is proceeding hand in 
hand with plant enlargement. Important 
additions to personnel have been made in 
the J. B. Ford Division, headed by Vice- 
President C. B. Robinson, and the Mich- 
igan Alkali Division under Vice-Pres- 
ident Bert Cremers. Technical Service, 


the department concerned with customer 
guidance in the use of industrial chemicals, 
has been expanded while Research and De- 
velopment staffs, as well as the Engineering 
Department, have also been increased. 


Special Chemicals Corporation Offers 
Series of Rectifiers 


Special Chemicals Corporation announces 
the first in a series of selenium continuous 
rectifiers, with no back voltage, under the 
trade name of Spectrifier. 

The Spectrifier is claimed to have the fol- 
lowing specifications: full wave long-life 
selenium rectifier; input 110 volts, 60 cycles 
A. C., single phase; plugs directly into ordi- 
nary lighting circuit, draws 10 amperes; out- 
put 6 volts, 100 amperes; especially suited to 
chromium and rhodium plating. Can be 
used for all electroplating. 

The other new products are the aluminum 
anodizing rack and nickel cyanide. 

Further details can be obtained from 
Special Chemicals Corporation, 30 Irving 
Place, New York 8, N. Y. 











WE HAVE ALL THE 
ANSWERS! 


... For over fifty years, G. S. Blakeslee 
& Co. have been engineers of cleaning 
equipment. Many problems have been 
solved and many bottle-necks in the 
production line eliminated with Blakes- 
lee Metal Parts Washers and Solvent 
Degreasers. 

G. S. Blakeslee & Co. would appreciate 
the opportunity of giving you the in- 
formation that will help solve your 
metal parts cleaning problems. 


Write for free informative booklet. 
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G. S$. BLAKESLEE & CO., CHICAGO 
NEW YORK, N. Y. 
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AMERICAN ELECTROPLATERS SOCIETY 
P 
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ANNUAL PROCEEDINGS 


SOON AVAILABLE 


COMPLETE VOLUME OF PAPERS AND 
DISCUSSION PRESENTED AT THE ED- 
UCATIONAL SESSIONS OF THE 1946 
ANNUAL CONVENTION INCLUDING... 


Valuable information on Anodizing and Coloring of 
Magnesium Alloys, Preparation of Surfaces for Organic 
Coatings, Properties and Applications of newer Synthetic 
Organic Coatings, Polishing and Buffing Compounds, 
Copper, Nickel, and Continuous Strip Plating, and Re- 
ports on the Nine A. E. $. Research Projects. 


PROBABLE PRICE PER COPY—$6.50 


SEND YOUR ORDER, WITH CHECK, NOW FOR THE 
33D ANNUAL PROCEEDINGS TO— 





0. BUX 168 = JENKINTOWN, PA. 
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E, Reed Burns Appoints Southern Repre- 





sentative 

F. Reed Burns Manufacturing Corporation, q = 
with offices at 40 Withers Street, Brooklyn, 
New York, and plants in Brooklyn, N. Y., of KALAMAZOO 
and Middlesex, New Jersey, announces the > m 
appointment of Richmond B. Holmes, of 10/ Operations 
Baltimore, Maryland, as its Maryland and Made Easy! 
Southern rep:esentative. 

Mr. Holmes was the owner of the Holmes 
Electroplating Works of Baltimore and has Model 







, i aiiil . F-2 
a thorough and wide experience in the opera FLEXIBLE © 
tion of a plating and polishing plant and is 
BELT 


familiar with the best methods of polishing 


and buffing. Bench or Floor Type 


Mr. Holmes has his offices at 2001 South Grinding, Polishing, Deburr- 
Road, Baltimore, Maryland. ing, Chamfering on irregular 
. or regular shaped parts, also 


eliminate costly hand filing 
operations ! 


1613 DOUGLAS AVENUE e KALAMAZOO 54, MICHIGAN 


H-VW-M Adds to Sales Force 
The Hanson-Van Winkle-Munning Co., 
Matawan, N. J., announces the appointment 
of two new sales representatives, Wilfred 
G. Cryderman, and Howard L. Wright. 














ACID AND ALKALI PROOF 
LININGS AND MORTARS 





® 
ACID PROOF 
CONSTRUCTION 
. 2 
Mr. Cryderman is a graduate of Michigan ile F E LC OTE C0 . 
State College with the degree of Bachelor Consulting and Research Engineers 
of Science in Mechanical Engineering. His VA-10e 1010 .4732002' Oe aelen 
previous business connection was with the CLEVELAND, OHIO 


Cleveland office of Westinghouse Electric 
Corp. Following a training course at Mata- 
wan, he has been assigned to the Dayton, 
Ohio, office of the H-VW-M Co. 
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units provide — 
thorough low-cost , 
degreasing! 





If the Where's @ 
or the job!* 


‘p’oiler 


D’OILER ineers 


s in solvent 
degreasing and cade nape nal developed 
Gc D'OILER model for every purpose . . 
volume work and small batch dips, hand- 
©perated or automatic, one dip or three 
dip, vapor spray machine or custom-built 
devices for special jobs. Illustrated above 
fs a three dip automatic for batch degreas- 
ing of small parts. 





Avoid the pitfalls of improper degreasing 
methods by getting the expert recommen- 
dations of our technical staff. 


*There are. metal cleaning problems which 
are solved by methods other than degreas- 
ing; we shall inform you frankly and thor- 
oughly of the methods best suited to your 
operations. 


Our long experience is ready to help you do 

a finer, faster cleaning job. For D'OILER 

information on your degreasing operation, 
WRITE TODAY. 


PROCESS COMPAN 
P. ©. BOX 88, SOUTH ORANGE, 
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4 Howard JL. 


discharged from the U 


Wright, who was recently 
. S. Navy, in which he 
served as a}Lieutenant, has also taken an 
intensive field training course at the main 
office and plant of the Company in Matawan, 
N. J. He is a graduate of Franklin and Mar- 
shall College and holds the degree of Bachelor 
of Science in Economics, having specialized 
in sales and marketing. Mr. Wright has 
been assigned to the Philadelphia office of 
the Company. 


New Electrical Parts Firm Opened 
in Sycamore, Illinois 


Holub Industries, Inc., a new concern 
recently organized by Bert E. Holub, has 
begun the manufacture of electrical and 
mechanical products in its new plant at 
413 DeKalb Avenue, Sycamore, Illinois. 

Holub’s new “HI” trademark appears on 
an extensive line of products, including in- 
dustrial electric blowers, industrial vacuum 
cleaners, circuit and voltage testers, solder- 
less and tapeless wire connectors, commuta- 
tor stones, carbon brush seaters, commutator 
saws and milling cutters, fuse pullers, fuse 
clip clamps, fuse reducers, lathe live centers 
and copper wire strippers in hand types, foot 
operated and motor driven. These products 
are available through leading electrical 
wholesalers in all principal cities. Sales 
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engineers and their offices are located in 
large cities throughout the country. 

Holub Industries, Inc., is making ar- 
rangements for representation in important 
overseas markets. 

Gordon W. Wetzel, formerly Mr. Holub’s 
assistant at Ideal Industries, is Sales Manager 
of this new concern. Mr. Wetzel was re- 
cently released from the armed forces after 
39 months service. 

» 


Dr. William L. McCracken Appointed to 
New Detrex Post 

Detrex Corporation, Detroit, Michigan, has 
announced the appointment of Dr. William 
L. McCracken, recently discharged from the 
U. S. Army Engineers with the rank of 
Lieutenant Colonel, to the position of 
Administrative Assistant to C. F. Dinley, Sr., 
Vice-President in charge of Research and 


Engineering. 





Dr. McCracken’s new duties, according 
to A. 0. Thalacker, Vice-President and Gen- 
eral Manager, will provide both adminis- 
trative and technical assistance to Mr. Dinley 
in research and product development in all 
of the Company’s thiee major divisions: 
industrial metal cleaning, dry cleaning, and 
oil-extraction. 
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RECOVER 
SOLVENTS 


Recover Solvents and Thin- 

ners from Wash, Stripping, 

and Degreasing Operations 

by the well-known 

LOFGREN PROCESS 

@ 
Send quart sample of soiled 
solvent to 

CRANE EQUIPMENT & SUPPLY 

COMPANY 


P. O. Box 16 
Waterbury 85, Conn. 


or 
SOLVENTS RECOVERY SERVICE 
INCORPORATED 
1019 Broad St., NEWARK, N: J. 








used with the 
HEETMASTER 
Hot Dip 

Tank 














Cleans and degreases large 
metal surfaces and small metal 
parts faster—better—more_ eco- 
nomically. USES ONLY HALF 
the FUEL and HEATS 'TWICE 
AS QUICKLY. 


Let us send you full 
details on how Electro- 


plating plants use HEET- 
MASTER with PERMAG. 


Heetmaster Hot Dip Tanks are 
sold by Magnuson Products Corp. 


Magnuson Products Corp. 
Mfrs. Specialized Cleaning Compounds 


50 Court St. Brooklyn 2, N. Y. 


In Canada: Canadian PERMAG Products Ltd. 
Montreal, Toronto 
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“YANKEE BRAND” 


PROGRESSIVELY BETTER 
ABRASIVE COMPOUNDS 


Tailored to fit all 
finishing requirements. 


Inquiries respectfully 


solicited 


* 
E. E. SEELEY COMPANY 


(est. 1919) 
Manufacturers 
BUFFING COMPOSITIONS 
FOUNDRY FACINGS 


900 Housatonic Ave., Bridgeport, Conn. 
Tel 5-0943 











FOR 


POST WAR 
PLATING 


Zialite 


Nickel Platirg Solution 


The one bath cepeciaiy designed 
for plating WHITE METAL 
ALLOYS including ZINC, LEAD 


and ALUMINUM. 





FOR 


HARD CHROMIUM 


USE 
Zialite 
ADDITION AGENTS 


Send a sample of your present bath 
to see if it is suitable for conversion 
to this improved formula. 
ZIALITE CORPORATION 
143 Exchange Street 
Worcester 8, Mass. 





NEW! 
BACKSTANDS 


‘)ivine 


For 
EE T G’ INCING 
AND PO IS ING 


The Accepted Standard 


Your Abrasive 
Belt Supplier . 
Has Them, or 
Can Get Them 
For You. 


} vine Brothers (ompany 


UTICA 1, N. Y. 











Headquarters 


for 
Buffs—Cleaners 
Buffing Compositions 
Nickel Anodes 
Chemicals 
General Supplies 
Equipment 


JACOB HAY CO. 


(NOT INC.) 


4014 WEST PARKER AVENUE 
CHICAGO, ILL. 
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‘Sor Cleaning; = 3 
Pickling and Plating. 


@ For 39 years leading. manu- | 
|) facturers have relied on Kirk & 
Blum. for custom-built tanks to 
| meet their individual prodyction:: S 
"requirements. 8 : 
‘ We are equipped te fabricate 
tanks ‘of Steel, Lead or Rubber 
_ Lined, Monel Metal, Stainless Steel, 

_ Copper, Aluminum, Inconel, etc. 

: ‘Tanks are supplied with or with- 

» outexhaustducts andfansascon- — 
_ ditions or specifications etewe- 


—~ 


The KIRK & BLUM Mfg. Co. 
2887 Spring Grove Ave. 
_ Cincinnati aad Ohio 


ex ee . ere 


For Sale 


Slightly Used 
BUFFS 


LOOSE & SEWED 
ANY QUANTITY 
ALL SIZES 


Michigan Buff Co., Inc. 


4054 BEAUFAIT AVE. 
DETROIT (7) MICHIGAN 








‘%~ 
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ABRASIVE 
BELT GRINDER 


Eliminate costly hand filing, grinding, 
deburring and many other operations 
. .. There are “101” applications for 
the 400 in your plant. Write for bulletin. 











1613 Douglas Ave. e Kalamazoo 54, Mich. 
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Liguid Sulphur 


For stripping copper plate. Elimi- 
nates difficulty of current density 


encountered with electrolytic strips. 


Also used for oxidizing. 


SULPHUR PRODUCTS CO. 


Greensburg 9, Pa. 
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A. E. &. 
Researeh Reports 








“THE ADHESION OF ELECTRODEPOSITS” 


Reprinted from 1945 and 1946 | 


Issues of Monthly Review 





Serial No. I 
60 Pages—60e. Per Copy 





Serial No. 2 
41 Pages—40c. Per Copy 


Discount for Quantity 





SEND YOUR ORDER, WITH CHECK TO 


AMERICAN 
ELECTROPLATERS’ SOCIETY 


| 
P. O. Box 168 Jenkintown, Pa. | 


Tue Montariy Review 
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and Be Sure of Your Fintsh on Irons and Steele! 


Based on a 12-year performance record, increasingly large numbers 
of metal finishers are specifying JETAL BLACK for their work 


EXPERIENCE HAS SHOWN THEM THAT: 
JETAL BLACK 0¢s on fast (in 5 minutes). 
JETAL BLACK. is a deep black coating. 
JETAL BLACK wears and wears. 

JETAL BLACK won't chip, won't break, won't 


peel. 


JETAL BLACK lasts longer and gives cutting 


tools longer life. 

JETAL BLACK costs less. 

JETAL BLACK is casily applied by immersion 
bath or chemical oxidation without current. 
Either way work can be handled in bulk, 
baskets or barrels. 


Get EXTRA RUST RESISTANCE 
Apply JETOIL 1A, an all-around oil type 
after-coating. Prove all JETAL claims by the 
test method. Let ALROSE “JETALIZE” your 
sample product or ask them for a plant dem- 
onstration of the JETAL PROCESS, without 
obligation of course. 


Other ALROSE BLACK METAL FINISHES ARE 
Oxidine B for Blackening Copper and Brass. 
Oxidine Z for Blackening Zinc. 


BON WHITE — An Immersion Tin Finish 
Giving a Bright White on Copper and Brass 
— Ideal for a Soldering Base. 
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President. . 


.F. K. SAVAGE 


T he Reales ‘Mentitiaee Cuieene: Siatiia: lil. 


First Vice-President. 


3208 Ty slide auenes: hb Ma. 


Second Vice-President. . 


Weirton Steel Company, , Welton, W. Va. 


Third Vice-President. 


.K. M. HUSTON 
.SAM S. JOHNSTON 


.ARTHUR W. LOGOZZO 


184 South Main Street, W. Hartford 7, Conn. 


Past President. 


.W. L. PINNER 


Houdaille- Saedes c cannabis Detroi U1, “Mich. 


Executive Secretary. . 


.A. K. GRAHAM 


?P. 0. a 168, a ny Pa. 


ADELAIDE, AUSTRALIA. Acting Secre- 
tary G. N. Dixon, G. P.O. Box 428D, 
Adelaide, Australia. 

BALTIMORE-WASHINGTON meets first 
Tuesday of each month, in October, 
December, February and April at the 
Engineers’ Club, Baltimore, Md, and in 
November, January, March and May at 
Kenesaw Apts, Washington, D. C. Sec- 
retary-Treasurer, L. G. Tubbs, 7011 Ken- 
leigh Road., Baltimore 12, Md. 

BOSTON meets first Thursday each month 
at Hotel Statler, Boston, Mass. Secre- 
tary, A. W. Garrett, 35 Rosemont Street, 
Dorchester, Mass. 

BRIDGEPORT meets first and third Fri- 
day of each month at Barnum Hotel. 
Secretary-Treasurer, Joseph G. Sterling, 
134 Colony Street, Bridgeport 8, Conn. 

BUFFALO meets second Friday of each 
month at Hotel Statler, Buffalo, N. Y. 
Secretary, J. A. Kushner, 316 Winslow 
Avenue, Buffalo, N. Y. 

CHICAGO meets second Friday of each 
month at 8 P. M., at Atlantic Hotel. 
Secretary, M. H. Longfield, 1528 S. 61st 
Avenue, Cicero 50, III. 

CINCINNATI meets on second Wednesday 
of each month at 8 P. M., at the Engi- 
neering Society Headquarters, McMillan 
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Street and Woodburn Avenue, Cincin- 
nati, Ohio. Secretary-Treasurer, Charles 
Nuzum, Schaible Co., Summer St., Cin- 
cinnati 4, Ohio. 

CLEVELAND meets first Saturday of 
each month at Cleveland Hotel. Secre- 
tary-Treasurer, Ernest V. Collins, 12436 
Tuscora Avenue, Cleveland 8, Ohio. 

COLUMBUS meets first Friday of each 
month at the Battelle Memorial Institute 
Auditorium, 505 King Avenue, Colum- 
bus 1, Ohio, at 8 P. M. Secretary, David 
S. Stoker, 1338 Meadow Road, Columbus 
8, Ohio. 

DAYTON meets second Friday of each 
month at the Engineers Club, Dayton, 
Ohio. _Secretary-Treasurer, Ralph L. 
Clinefelter, West Milton, Ohio. 

DETROIT meets the first Friday of each 
month at the Hotel Statler. Secretary- 
Treasurer, F. L. Clifton, 16536 Inverness, 
Detroit 21, Mich. 

GRAND RAPIDS meets second Friday 
of each month, 7:30 P. M., at the Rowe 
Hotel. Secretary, R. Perkins, 916 Fair- 
mount Street, S. E., Grand Rapids 6, 
Mich. 

HARTFORD meets third Monday of each 
month at Hotel Garde, Hartford, Conn. 
Secretary, F. W. Smith, 46 Cottage 
Street, Meriden, Conn. 


Tue Monturiy Review 
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INDIANAPOLIS meets first Wednesday 
of each month at Fox Steak House, 
1207 Washington Street. Secretary-Treas- 
urer, Thomas C. O’Nan, 545 Fletcher 
Avenue, Indianapolis, Ind. 


JACKSON-LANSING meets second Tues- 
day of each month at the Home Dairy 
Co. in Lansing. Secretary-Treasurer, U. 
J. Forsyth, 1816 Ada St., Lansing 10, 
Mich. 

LANCASTER meets second Friday of 
each month at 8 P. M., at Thaddeus 
Stevens Industrial School, Lancaster, Pa. 
Secretary-Treasurer, H. Clay Brubaker, 
881 Manor Street, Lancaster, Pa. 

LOS ANGELES meets second Monday of 
each month, at 6:30 P. M., at Hotel 
Cabrillo, 11th and Broadway. Secretary- 
Treasurer, E. R. Holman, P. O. Box 
2649, Terminal Annex, Los Angeles 54, 
Calif. 

MELBOURNE, AUSTRALIA. Secretary, 
L. A. Francis, G. P. O. Box 4502. 


MILWAUKEE meets first Friday of- each 
month at the Red Arrow Club, 774 N. 
Broadway. Secretary-Treasurer, James 
Durnford, 2370 N. 32nd Street, Milwau- 
kee 10, Wis. 

MONTREAL meets second Monday of 
each month at Mount Royal Hotel, Mon- 
treal, Quebec, Canada. Secretary-Treas- 
urer, William L. Glover, 754 Second 
Avenue, Verdun 16, Quebec, Canada. 


NEWARK meets first and third Friday 
of each month at Hotel Robert Treat, 
Newark, N. J., at 8 P. M. Secretary- 
Treasurer, George Wagner, 1130 S. Long 
Avenue, Hillside, N. J. 

NEW HAVEN meets second Tuesday of 
each month alternating between Sterling 
Chemistry Laboratory, Yale University, 
and Hotel Taft. Secretary-Treasurer, B. 
J. Gaffney, 40 Filbert Street, Spring Glen, 
Hamden 14, Conn. 
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NEW YORK meets second and fourth 
Fridays of each month, in the Hotel 
Pennsylvania, 7th Avenue and 33rd Street, 
New York, N. Y.  Secretary-Treasurer, 
Franklyn MacStoker, 25 Princeton Street, 
Garden City, L. IL, N. Y. 

PHILADELPHIA meets fourth Friday of 
each month, in the Harrison Laboratory 
Building, 
34th and Spruce Streets. 

aul Mentzer, Sr., 7242 Bingham Street, 
Philadelphia 11, Pa. 

PITTSBURGH meets third Thursday of 
each month at 6:30 P. M., at the Roosevelt 
Hotel, Pittsburgh, Pa. Secretary-Treas- 
urer, R. A. Dimon, 210 Semple Street, 
Pittsburgh 13, Pa. 

PROVIDENCE-ATTLEBORO meets the 
third Monday of each month at the 
Providence-Baltimore Hotel. Secretary- 
Treasurer, Charles C. Chace, 11 Friendly 
Road, Cranston 10, R. I. 


ROCKFORD meets second Monday of each 
month at the Faust Hotel, Rockford. 
Secretary, E. J. Budden, 122 Twelfth 
Street, Rockford, II. 

ROCHESTER meets third Friday of each 
month at the Hotel Seneca, Rochester, 
N. Y. Secretary-Treasurer, R. Flint, 78 
Durand Drive, Point Pleasant, N. Y. 

SAN FRANCISCO meets the second Thurs- 
day of each month, alternating between 
St. Julien Cafe in San Francisco and Vic- 
tor’s and Roxies’ Cafe in Oakland. Sec- 
retary-Treasurer, F. W. Huntington, 1621 
Lafayette St., Alameda, Calif. 

SPRINGFIELD meets the fourth Monday 
of each month at the Hotel Charles. 
Secretary-Treasurer, Paul Lyman, Millers 
Falls Company, Greenfield, Mass. 

ST JOSEPH VALLEY. Secretary, Ray- 
mond A. Friend, 1435 Howard Street, 
Niles, Mich. 

ST. LOUIS meets first Friday of each 
month at Central Y. M. C. A., 16th and 


University of Pennsylvania, 
Secretary, 
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Locust Streets. Secretary-Treasurer, E. 
R. Hunleth, 4415 Michigan Avenue, St. 
Louis, Mo. 

SOUTHEASTERN. Secretary, William T. 
Weymouth, 173 Clay St. S. E., Atlanta, 
Georgia. 

SYDNEY, AUSTRALIA. Secretary-Treas- 
ure1, Lawrence Smith, Box 2064, G. P. O., 
Sydney, Australia. 

SYRACUSE meets second Friday of each 
month at Bowne Hall, Syracuse Univer- 
sity, Syracuse, N. Y. Secretary, Neil 
Maffei, 206 Union Avenue, Syracuse 3, 
IN. 3. 

TOLEDO meets first Thursday of each 
month at the office of Vic Miner Com- 
pany, 329 20th Street, Toledo, Ohio. 


Secretary, Gaston Bergeman, 703 Pine 
Street, Fremont, Ohio. 

TORONTO meets second Friday of each 
month at Royal York Hotel. Secretary, 
Leonard W. Wray, 105 Ronan Avenue, 
Toronto 12, Ont., Canada. 

TWIN CITY meets first Monday of each 
month, October through June, at the 
Covered Wagon Cafe, Lodge Room, 114 
S. 4th Street, Minneapolis. Secretary- 
Treasurer, Robert L. Buckley, 318 Build- 
ers Exchange, Minneapolis 2, Minn. 

WATERBURY meets second Friday of the 
month at Elton Hotel. Secretary-Treas- 
surer, Spencer L. Henn, Apothecaries Hall 
Company, Waterbury 88, Conn. 














es 
= | 

i ee ee eee. 
“Pins” do the work on costume jewelry. . .. They make 


contact in the normally hard-to-get-at crevices and 


corners. 
Sample Kit. . . 
All sizes and 
shapes. May we 
send you one? 
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_ THE ABBOTT BALL COMPANY 


. . . When required, balls, cones, and slugs can 
be added to assure contact on ANY surface. . 
Abbott Burnishing Materials to prepare the base metal 
of your product for plating. 


«+ Use 











1046 NEW BRITAIN AVE 
HARTFORD 10, CONN 
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EXTRA ADHERENT 
STOP-OFF 


COMPOUNDS | 






That Stand Up 
through both Cleaning 
and Plating Cycles 


Unichrome Stop-off Compounds are quick- 
hardening, wax-like materials, readily ap- 
plied by dipping. The melted compounds 
build up tough, durable coatings on the 
double-quick — coatings that stand up 
through the most severe cleaning and plat- 
ing cycles, even on sharp edges and corners. 
The stop-off can be easily peeled from 
areas to be plated. 

These stop-offs reflect years of research 
by the Unichrome laboratories, and are 
based on a thorough knowledge of actual 
plating-room problems. Three different 
formulations enable you to select a com- 
pound exactly suited to your cleaning and 
plating cycles. 

For complete information, write today 
to your nearest United Chromium office 
listed below. 


nd aoe PROCESSES AND MATERIALS 
FOR SURFACES THAT SURVIVE 

Chromium Plating - Porous Chromium - Unichrome* 

Copper - Unichrome Lacquers + Ucilon* Protective 

Coatings - Unichrome Stop-Off Lacquers and Com- 











pounds - Unichrome Dips + Unichrome Rack 
UNITED CHROMIUM, INCORPORATED Coatings - Anozinc* Compounds - Unichrome Strip 
51 E. 42nd St., New York 17, N. Y. *Trade Mark Reg. U.S. Pat. Off. 


Detroit 7, Mich. °* Waterbury 90,Conn. + Chicago 4,111. * Dayton 2,Ohio «+ Los Angeles 11, Cal. 
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The general manager of a mod- 
ern, progressive manufacturing 
plant producing skates and 
radios (we'll tell you the name if 
you insist) has recently installed 
two Udylite Full Automatic 
Plating Machines. Here’s what 
he says about them: “Everyone 
is enthusiastic about the per- 
formance of these machines and 
we estimate that we save in the 
neighborhood of one-third of 








the cost of plating over what we 
had before.” 


And this man is by no means 
the first to make such a statement. 


Whenever any manufacturer can 
save one-third of his production 
cost it is more than casually 
important. How important would 
it be to you? Wouldn't it be 
worth while for you to check 
what this machine could do in 
your plant? 


1651 EAST GRAND BLVD. — DETROIT 11, MICH. 
Representatives in All Principal Cities 


Tue Monrtuty REvIEW 
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MONTHLY REVIEW 


Announces 


CHANGE OF ADVERTISING 
SPACE RATES 


Effective September 1, 1946* 





THE MONTHLY REVIEW 
P. O. Box 168 Jenkintown, Pa. 





Inside Pages 
1 Time 6 Times 12 Times 


aad ln lun 


Lo, AOC Er ee $105.00 $ 90.00 $ 85.00 

Ds 6o2-0bebderesonendagsesessben’ 58.00 50.00 46.00 

RN nn wild paWnd ule thmhae eh ween wea 34.00 30.00 27.00 

A EO ee re 165.00 135.00 130.00 
Special Positions—25 % Extra im 


For 


2nd Cover—$115.00 3rd Cover—$105.00 Back Cover—$1 35.00 


Standard Color, $30.00 Additional per page Demon 

Write 

Special or Matched Colors, $40.00 Additional per page onde 
Bleed, $10.00 Additional per page sei 


call f 
demons! 

















*Contracts currently in effect will be protected at contracted F 
i rates until expiration or up to and including Aug. 1947, which- Be 
ever is earlier. , 
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MAC DERMID INCORPORATED Technicians and 
Chemists have done extensive research and experi- 
mentation to provide you wtih the best . . . most ef- 
ficient . . . most economical and faster acting com- 
pounds to reduce your problems in your cleaning, 
finishing and plating cycle. 
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Demonstration » rior 10 plating: 
Write for the & 
MAC DERMID 
INCORPORATED 





Representative, in 
your territory, to 
call for free 
demonstration. 
















ae ee 
WATERBURY 88, CONNECTICUT 


WRITE ONE OF THESE SERVICE ORGANIZATICNS FOR FREE DEMONSTRATION 
DETROIT CHICAGO CLEVELAND 
Udylite Corp. Udylite Corp. Udylite Corp. 
Wagner Bros. 0. A. Stutz Mfg. Co. McGeon Chem. Co. 


$7. LOUIS TORONTO—CAN, 
laSeleo, Industriol 









































- NOW. 

A COMPLETE 
PLATING 
LABORATORY 
in miniature 


x for routine solution control 
x for exacting research work 


Chemical analysis of plating solutions is not enough—especially with today’s high current density bright- 
plating processes. Alone, such analysis cannot fully indicate the quality of deposits that can be expected. 
As a supplement to chemical analysis, to enable platers to effect corrective measures that will eliminate 
faulty final deposits, H-VW-M has developed—and now offers— 


THE DIGGIN ELECTROPLATING CONTROL TABLE 


Test panels can be plated with this new scientific control instrument under closely regulated conditi 
The result of additions, impurity removal treatments, and variati in operating conditions can be 
closely observed—using only a few hundred milliliters of electrolyte for the tests. 








Above the alberene stone working surface of the Diggin Control Table, a 36 x 36 inch control panel 
provides all instruments and service outlets required for electroplating tests. Current is supplied by 
either generator or battery. Red and green lights and buzzer signal supplement the“unit's electric 
timer. Outlet is provided for motor-driven stirrers, hot plates, immersion heaters, and other 
accessories. 

Additional features include two compressed air outlets; separate cleaner-control elements, heated 
cells for hot electro-cleaning, hot pickling and rinsing, and three unheated cells for other process- 
ing. Two stainless steel ventilation casings withdraw vapors and fumes. 


Here is one of the most important adjuncts to plating control—routine or éexperi- 
mental—to be introduced in recent years. Write to H-VW-M for particulars. 


rANSON-VAN WINKLE-MUNNING CO 
MATAWAN, NEW JERSEY 
Monufacturers of a coniplete line of electroplating and polishing equipment and supplies 
Plants: Matawan, New Jersey * Anderson, Indiana 
Sales Offices: Anderson: Chicago Cleveland: Dayton: Detroit + Elkhart 
Matawan + Milwaukee - New Haven - New York * Philadelphia 
Pittsburgh - Rochester - Springfield (Mass.) * Syracuse 








